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For Diesel Engines 
of up to 500 b.h.p. 
per cylinder 


C.A.V. fuel injection equipment for compression 
ignition engines is made in a range of sizes 
suitable for engines from the smallest portable 
up to large units for power station and marine 
duty. As the largest manufacturers of this type 
of equipment in the world, C.A.V. offer 
unrivalled experience and technical facilities to 
all diesel engine builders in the achievement of 
highest efficiency. The research and development 
laboratories are excellently equipped and are 
amongst the best in the country. World-wide 
service for C.A.V. equipment is provided in over 
100 countries by depots and agents (including 
over 120 in Great Britain) where technical 
assistance and maintenance equipment are 
always available. 


Fuel Injection and Electrical Equipment 
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NATIONALISED 
INDUSTRIES 


When between 1945 and 1950 Parliament 
transferred certain industries from private 
to public ownership our legislators had, in 
the words of Mr. Herbert Morrison, to con- 
sider whether the new undertakings should 
be run and managed as Government depart- 
ments or as public corporations. The deci- 
sion reached was that while they were to be 
publicly-owned and their managements were 
to be accountable to the nation, their day- 
to-day operations were to be conducted in 
an atmosphere free from that political inter- 
ference which might otherwise have ham- 
pered their commercial success. Neverthe- 
less, the problems remained how Parliament, 
as representing the nation, was to exercise 
control over these bodies and what the exact 
character of that control was to be. 
Experience soon showed that the position 
had the characteristics of a dilemma. It 
was ruled that the activities of the new 
national bodies, not being Government 
departments, could not be subjected to that 
form of scrutiny so repugnant to both 
ministers and civil servants—the Parlia- 
mentary question. It was also felt that 
formal debates at widely spaced intervals 
provided insufficient opportunity for that 
criticism. So generally was this recognised 
that in November, 1952, a Select Committee 
was appointed to consider the methods by 
which Parliament could be kept more closely 
informed of the doings of the nationalised 
industries and what changes in procedure 
might be desirable to bring this about. 
This body recommended some months ago 
that a Select Committee, either of the House 
of Commons alone or of both Houses, should 
be set up to oversee the operations of the 
nationalised industries. It was not, how- 
ever, until Monday, February 8, on a motion 
for the adjournment, that the Lord Privy 
Seal (the Rt. Hon. H. F. Crookshank) an- 
nounced the Government’s tentative accept- 
ance of this proposal. Even now it appears, 
if the Government has its way, the activities 
of this body will be closely circumscribed. It 
will not be allowed to concern itself with 
the existing legislative rights of Ministers. 
It will not be permitted to inquire into 
future plans and programmes, but only into 
current affairs and the activities of the 
immediate past. Problems relating to wages 
and conditions of service will be excluded 
from its purview; and not all the evidence 
which it collects, and upon which appar- 
ently its reports will be based, will be pub- 
lished. The subsequent debate on these 
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recommendations, although long, was incon- 
clusive, and it is not clear what steps the 
Government proposes to take to implement 
these nebulous proposals. 

Certain points may, however, be raised. 
One is whether a Select Committee is likely 
to be successful in uncovering the adminis- 
trative and other weaknesses of a national- 
ised body such as, say, the Coal Board; 
for such disclosures are the result of in- 
formed questioning or of interpreting the 
significance of any answers that may be 
given. Perhaps, however, this is not of any 
great importance since the Committee, 
according to Mr. R. Assheton, is to be 
regarded not as an enemy nor as a critic, but 
as a guardian of the public interest, and above 
all as a safeguard of the rights of the con- 
sumers. The latter role (which tended to be 
lost sight of in the course of the debate) 
is all important. It remains to be seen 
whether a body, the members of which would 
generally be lacking in specialist knowledge, 
would be very successful in performing 
it. 

Again, the usefulness of the proposed new 
body would be impaired by the embargo 
placed on any inquiry into the future activi- 
ties of the national bodies concerned. It is 
true, as was held by Sir Geoffrey Heyworth, 
that the distraction of management would 
be unwise. The Committee nevertheless 
should be kept informed on future policy, 
especially on such matters as the closure 
of allegedly uneconomic branch lines and 
the complications of electricity and gas 
competition. If, in fact, it is to play a part 
of any value in improving the present 
position its activities must not be unduly 
limited. At the same time, its spheres 
of activity must not be allowed to become so 
wide as to imperil the reasonable freedom 
of those managing the undertakings. It is 
certainly a problem of such delicacy that the 
Government may be forgiven if it decides 
to proceed warily. 

If, however, it does take action anything 
that is done should be in the nature of an 
experiment. The proper constitution of 
the Committee itself is of supreme import- 
ance. For, as has been well said, there is 
no room for industrial McCarthyism in this 
country, and any intrusion of politics 
should therefore be sternly resisted. The 
concerns themselves are not averse from ob- 
taining further publicity of the right kind for 
their work, such as the proposed Committee 
would permit, and nothing should be done to 
antagonise them. Above all, the co-opera- 
tion of the existing Consultative Committees 
and similar bodies should be enlisted, since 
it must not be forgotten that it is the interests 
of the public which are paramount. 
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Weekly Survey 


CONDENSING LOCOMOTIVES 


Elsewhere in this issue we describe the design of 
the largest steam locomotives yet fitted with 
condensing equipment. The idea of condensing 
the exhaust steam of locomotives goes back to 
the days of Trevithick, for Patent No. 2599 of 
1802 refers to “‘ conducting the escape steam 
into a cistern.” Since then there have been 
many applications with varying objects. Tram- 
way locomotives were fitted with condensers on 
a large scale — a practice which was often com- 
pulsory to quieten the exhaust and lessen the 
likelihood of frightening the other form of 
motive power of the period — the horse. A wide- 
spread application has been to locomotives 
operating in tunnels, where atmospheric require- 
ments render such a step necessary. There have 
been many schemes, including those of Trevi- 
thick, Hackworth, and Beattie, where the purpose 
was to impart heat to the feed water. Another 
use of condensing has been to improve thermal 
efficiency, notably in turbine locomotives, by 
endeavouring to create a partial vacuum on the 
exhaust side. Though a condenser has usually 
been considered essential on a turbine locomotive, 
one of the most successful locomotives of this 
type, the Turbomotive of the former L.M.S. 
Railway, exhausted direct to atmosphere. 

Recent large-scale applications, of which the 
fitting of condensing tenders to the Class-25 
locomotives of the South African Railways is the 
latest, have had as their main aim the con- 
servation of water. In many parts of the world 
water is either scarce or of bad quality, the two 
conditions frequently being associated. A con- 
densing tender is then attractive, and the 
increased capital and maintenance costs may be 
justified. 

About 1928 the Argentine State Railways, 
which traverse a waterless tract between Santa Fe 
and Tucuman, obtained a Lijiingstrom turbine 
locomotive with condensing tender. The con- 
densing arrangements functioned so satisfactorily 
that it was decided to use a condensing tender 
in conjunction with an orthodox locomotive, and 
a 2-8-2 reciprocating locomotive with such a 
tender was obtained from Henschel und Sohn :n 
1931. On trial it ran 570 miles without taking 
water and it was reported that the loss, which 
must inevitably result from leaking pipes, 
cylinder drains, emptying the oil separator, etc., 
was about 16 gallons an hour. The water 
consumption on the run mentioned worked out 
at 190 gallons per 100 miles with a train of 
approximately 1,150 tons. 

The next application of a condensing tender, 
by the same builders, was to a 0-10-0 freight 
locomotive on the Russian State Railways in 
1933. It was stated that by careful adjustment in 
the relation of fans and condenser the back 
pressure could be kept to a figure not exceeding 
that of a normal locomotive. Six locomotives 
with condensing tenders went to the Argentine 
from Germany in 1936, and in 1939 one was 
constructed for the Iraq State Railways. The 
Russian experiment bore fruit to the extent that 
some 2,000 similar engines were built for 
operation in Siberia, where they have given very 
satisfactory service in most rigorous climatic 
conditions. 

The German State Railways had a considerable 
number of Class-52 standard war-time loco- 
motives fitted with condensing tenders, which 
were built primarily for use in the east, where 
they worked throughout the war. Operationally, 
they had advantages and they were considered 
preferable from the military aspect as the absence 


of an exhaust plume rendered them more difficult 
to locate from the air. 

With the new South African locomotives the 
builders state that distances of up to 700 miles 
can be covered without replenishment and that 
the saving in water, compared to the consumption 
of a non-condensing locomotive, is about 90 per 
cent. A saving in fuel will also result, as the 
condensate will be above the ambient tempera- 
ture, and reduced boiler maintenance is expected 
from the use of a closed circuit for the boiler 
water. Though increased availability would 
appear to be attainable, because of less frequent 
washing out, it is clear that the locomotive with 
a condensing tender is appreciably more com- 
plicated and the consequent added maintenance 
will to some extent off-set the savings. 
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STRUCTURAL ANALYSIS WITH 
A DIGITAL COMPUTER 


As the digital computer is a universal instrument 
which enables mathematical operations of great 
complexity to be performed in accordance with 
coded instructions (the “‘ programme ”’) fed to it 
by means of punched tape, it is not surprising 
that its potentialities for structural analysis are 
considerable. Thus, for the analysis of redun- 
dant structures the programme governs the 
solution of the simultaneous equations of 
equilibrium and compatibility of displacements, 
respectively, in accordance with the numerical 
data of the particular problem; that is, the 
method of analysis is rigorous. 

The use of a digital computer enables the time 
of analysis to be reduced from a matter of weeks 
to one of hours ; the time required for the actual 
operation of the computer is negligible, though 
several hours are necessary, depending upon the 
complexity of the problem, for the preparation 
and coding of the data. Having completed an 
analysis and made any necessary changes in the 
design, it is not usually difficult to re-analyse the 
structure during the course of a few hours. The 
economic advantages to be derived from the use 
of a digital computer are, therefore, considerable. 

It is evident that the digital computer method 
will take its appropriate place with the well- 
known modern methods of structural analysis, 
for example, moment distribution and relaxation 
methods generally, and analysis by means of 
scale models. Each method of analysis has its 
advantages and appropriate uses. 

Few digital computers are yet available and 
their use at present is probably only justifiable for 
highly redundant structures for which the 
analysis involves numerous equations. The 
future possibilities of the digital computer in the 
structural field appear, however, to be very 
great. It will, for example, no doubt be possible 
to programme such machines for the complex 
purpose of economical design in accordance with 
either the elastic or plastic theories, in the sense 
that for a specified function and loading the 
most economical cross-sectional dimensions of 
the members of the structure will be obtained. 
The application of computers to the design of 
building structures is the subject of an article in 
this issue. 
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STEEL IS IMMORTAL 


So run the words of a booklet issued by the 
British Iron and Steel Federation — “‘ Steel is 
Immortzi.”” The ships and the aeroplanes, the 
cars and the locomotives, the hat-pins and the 
“tin cans, when they have ended their useful 
life they go to the steelworks as scrap, and the 
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iron and steel in them is started on a new cycle, 
Last year in the United Kingdom as much as 
134 million tons of scrap were consumed in 
producing about 33 million tons of iron, ; ig- 
iron, iron castings and steel. About 10 mill on 
tons of scrap were remelted with pig-iron to m: ke 
about 174 million tons of steel. 

Some of this scrap came from the iron <nd 
steel industry and the steel-consuming industr es, 
but the greater part of it was “ collected” or 
“* capital ’’ scrap consisting of old articles of iron 
and steel. The campaign which has enabied 
such good use to be made of available materials 
was launched by the Federation in the Spring of 
1948, when there was urgent need of scrap, and 
although it was discontinued in December, 1949, 
because of an influx of imported scrap, it was 
restarted at the end of 1950. 

In a foreword to the booklet, Captain H. 
Leighton Davies, chairman of the Federation’s 
scrap committee, writes that although stocks at 
steelworks have been replenished, it remains a 
matter of vital importance to ensure the con- 
tinuous effective collection and speedy return of 
scrap from home sources. The recovery of old 
tins and ferrous scrap from domestic refuse is 
carried out effectively in some towns, but much 
still remains to be done in this field. The 
Federation are retaining and developing this 
aspect of the campaign in 1954. 

The outward evidence of the drive for scrap is 
a recent memory. The booklet published by 
the Federation records details of the methods 
employed and some of the unusual and unex- 
pected ways in which scrap turned up. A sur- 
veyor in Yorkshire discovered a disused quarry 
in which 1,500 tons of biscuit tins had been 
dumped. Farmers who possessed old steam- 
plough engines, long disused, were persuaded, 
with some difficulty, to part with their old friends. 
Live shells that had been dumped in the Baltic 
after the war were recovered, and old ladies sent 
bunches of keys and bundles of knitting needles. 
The emergency has passed, but as Captain Davies 
remarks, the campaign created a wide apprecia- 
tion of the important role of scrap in the pro- 
duction of iron and steel, and the beneficial 
effect will be felt for a long time to come. 


xe t 
Letters to the Editor 


DIESEL TRAINS 


Sir, In your article on locomotives and rolling 
stock that appeared in the Engineering Outlook 
series (issue of February 5), it is stated that four 
of the lightweight three-coach Diesel trains were 
introduced in the Birmingham and Wolverhamp- 
ton areas for trial purposes last August. This 
statement is somewhat premature, as only one 
such unit is in existence. 

At first the property of the A.C.V. Company, 
it ran for trial periods on branch lines over the 
whole country from Kent to Ayrshire. Included 
in these were lines in the Wolverhampton and 
Birmingham areas. Subsequently the train was 
purchased by British Railways and has been 
assigned for service on the St. Albans Abbey 
branch from Watford Junction. 

Whatever the future may hold for the operation 
of Diesel railcars on even-interval services in the 
Black Country, no lightweight Diesel trains are 
at present operating in this area, although certain 
services have of course been worked by the 
ex-G.W.R. Diesel railcars for many years. 

Yours faithfully, 
P. W. B. Semmens. 
Middlesbrough, 
February 15, 1954. 
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Ovituary 


MR. W. A. TOOKEY 
Internal-Combustion Engine Consultant 


It is with great regret that we record the death 
on February 9, at his home in Bromley, Kent, 
of Mr. W. A. Tookey, who, for fully 40 years, 
held an almost unique position as a consultant 
on internal-combustion engines, more especially 
of the stationary industrial types. He was in 
his 83rd year, but continued to practise until 
about five years ago. 

William Alfred Tookey was born in Green- 
wich on June 9, 1871, and was educated at the 
Roan School and, subsequently, at the Birkbeck 
Institute. His engineering training was obtained 
with two Greenwich firms of general engineers, 
A. H. Bateman and Company, and Appleby 
Brothers, Limited; but his introduction to the 
internal-combustion engine really came when, 
in 1889, he joined the London staff of Tangyes, 
Limited. He remained with them for five years, 
during which he acquired a varied experience in 
the erection and testing of gas engines. 

It was in 1904, when he was still only 33 years 
of age, that he decided to devote himself to con- 
sulting work, and especially the testing of 
engines on site. His firm, as he related to us 
many years afterwards, accepted his notice 
without much comment; but within a matter of 
monihs he was receiving from them in fees more 
than they had been paying him as salary. He 
soon developed a valuable connection with gas 
companies in the south of England, particularly 
the South Metropolitan Gas Company, and, as 
gas engines were still among the leading prime 
movers in small factories, he became well known 
in a variety of manufacturing industries. As 
the use of the industrial heavy-oil engine spread, 
his work was concerned increasingly with this 
type, until latterly his practice was predomi- 
nantly in this field; but he was also frequently 
consulted in connection with pumping plants 
and small electric power stations and he was 
responsible for the design of complete stations 
at, among other places, Aldershot, Farnborough, 
Southend, and Salisbury, Rhodesia. During 
the second World War, for four years he held 
the post of Internal-Combustion Engine Planning 
Officer (Director, R.E.9) in the Directorate of 
Royal Engineer Equipment, Ministry of Supply. 
This appointment terminated in July, 1945, when 
he resumed his consulting practice. 

It is not given to many engineers to add a 
new expression to engineering terminology, but 
Tookey achieved that distinction just 40 years 
ago by his introduction into testing procedure 
of the “‘ Tookey factor ” - the ratio of the mean 
pressure in the cylinder to the mixture strength, 
in B.Th.U. per cubic foot, of the working charge. 
It was first expounded, and its advantages as a 
means of comparing the performance of engines 
demonstrated, in a paper on ‘‘ Commercial Tests 
of Internal-Combustion Engines” which he 
presented on January 16, 1914, to the Institution 
of Mechanical Engineers; though the elements 
of the method were embodied in a letter which 
he contributed to ENGINEERING of October 15, 
1909 (vol. 88, page 522), commenting on the 
Third Report of the Gas Engines Research 
Committee of the same Institution. Tookey 
himself had not ventured to give his factor a 
name, but the late Captain Riall Sankey, who 
took part in the discussion, showed a graph in 
which he had plotted it against compression ratio 
and marked the scale of ordinates ‘“* Tookey’s 
F..ctor.” Another member, in a written contri- 
bution, made the definite proposal that it should 
be called “‘ the Tookey factor ”; so “ the Tookey 
fa tor” it became, and is likely to remain. 





Tookey was a member of the Institution of 
Civil Engineers, the Institution of Mechanical 
Engineers (in which, for many years, he was 
deputy chairman of the Benevolent Fund 
Committee) and of the Association of Consulting 
Engineers. He was a member of the Heat 
Engines Trials Committee, set up in 1922 by 
the Institution of Civil Engineers, and of the 
Marine Oil Engines Trials Committee, con- 
stituted at about the same time by the Institution 
of Mechanical Engineers. He was also a past 
President and former honorary treasurer of the 
Institution of Automobile Engineers (now the 
Automobile Division of the Institution of 
Mechanical Engineers), a former member of 
Council of the Institute of Fuel, and chairman 
of the Internal-Combustion Engine Panal of the 
British Standards Institution. In his early years, 
when he was establishing himself as a consultant, 
he wrote a number of small manuals on oil 
engines, gas engines, gas producers, etc., intended 
mainly for the semi-technical user, and one of 
these achieved the remarkable sale of more 
than 100,000 copies. 

No memoir of W. A. Tookey would be 
complete without some reference to his long, 
and in some ways unique, connection with the 
Junior Institution of Engineers. He joined it 
in 1904 and held office continuously, in one 
capacity or another, from 1906 until the end 
of his life. For a time, in the difficult period 
during and immediately after the 1914-18 war, 
he took over the duties of secretary and of 
editor of the Journal, and it is probably not 
too much to say that, but for his efforts in those 
crucial years, the “‘ J.I.E.”’ might have come to 
an end. His services were recognised in 1937 
by his election as President — one of the only two 
members of the Institution ever elected to that 
office in the 70 years of its existence. Latterly, 
by reason of increasing infirmity, he attended 
Council meetings only rarely, and, to the regret 
of many more than the members, had been 
obliged also to give up the office of toastmaster 
at the annual dinners, which he had long dis- 
charged with much originality. In many quar- 
ters, but especially among “the Juniors,” his 
sage counsel will be greatly missed. 

*x« 2X ¢ 
We also regret to record the deaths of the 
following : 

Mr. CHRISTOPHER WADE, A.M.ILE.E., at 
Bedford, on February 1, at the age of 74. He 
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was a recognised authority on the strength of 
wood poles for overhead electric transmission 
lines and was for a number of years a director of 
Gabriel, Wade and English Ltd., timber and 
plywood importers, Southam Chambers, 
Waltham-street, Hull. 

Mr. MartTIN GIMSON, M.LC.E., F.R.LC.S., 
M.Cons.E., at the Mount, Cosby, Leicestershire, 
on February 6, aged 68. Mr. Gimson was a 
partner in the firm of Pick, Everard, Keay and 
Gimson, advisers on water supply, sewerage and 
drainage, 6, Millstone-lane, Leicester. 

Mr. JosePH Lewis, at a London hospital, on 
February 9. Mr. Lewis, who was 69, retired 
from the position of joint general manager of the 
Marconi International Marine Communication 
Co., Ltd., Marconi House, Chelmsford, Essex, 
in June, 1948. He joined the company in 1902 
as a sea-going wireless operator. 

Mr. ALEXANDER WARLEY, O.B.E., recently, 
at the age of 62. He was for many years marine- 
engine works manager with Smith’s Dock Co., 
Ltd., South Bank, Middlesbrough. 
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ASSOCIATION OF RETIRED 
ENGINEERS 


There must be many retired engineers domiciled 
so as to be to a large extent out of touch with 
the institutions to which they belong; contacts 
with professional friends and opportunities 
for conversation on subjects of mutual interest, 
which are afforded by institution meetings, are 
therefore lacking. A successful attempt to serve 
the interests of such men, living in the neigh- 
bourhood of Worthing, Sussex, was made in 
1951 by the formation of the Association of 
Retired Engineers. The membership is now 
more than 70. Those who are, or have 
been, corporate members of the Institutions of 
Civil, Mechanical or Electrical Engineers or of 
“other Institutions whose main object is the 
advancement of the science and practice of 
engineering,” are eligible to join. The area 
covered by the present membership includes 
Worthing, Rustington, Pulborough, Steyning, 
Shoreham, Hove and Brighton. 

The activities of the Association cover social 
functions, works visits and “ talks.” Subjects 
dealt with at the latter include ‘‘ Shoreham and 
its Harbour,” ‘“ Driving Efficiency Scheme,” 
“Sand Travel on the Coast of India,” ‘“‘ Tele- 
vision,” ‘‘ Atomic Power,” ‘‘ Camouflage in 
War-Time,” ‘‘ Textiles and Textile Machinery ” 
and ‘“‘ Refuse Disposal.” This list to some 
extent represents the wide interests of the Asso- 
ciation and it may confidently be assumed that 
many engineers, freed from the cares of office, 
are glad to discuss subjects lying outside their 
previous sphere of activity. Visits have been 
paid to an automatic telephone exchange, a 
locomotive and carriage works, a power station, 
a cement works and other establishments. 

The Association is not a technical body. It is 
specifically stated that its objects are “ mainly 
social.” The talks are quite informal and during 
the winter a purely social morning meeting is 
held weekly. There are also ‘an annual supper 
and a summer outing. The first president of the 
Association was Mr. W. C. S. Phillips, B.Sc., 
M.I.E.E., F.Inst.P., and the second, Major 
E. J. Buckton, B.Sc., Wh.Ex. M.I.C.E., 
M.I.Mech.E. The present holder of the office is 
Mr. J. Bibby, M.Sc., M.I.Mech.E., the well- 
known consulting engineer on marine engines. 
The hon. secretary is Mr. H. Cooch, A.M.LE.E., 
31, Shermanbury-road, Worthing, who will be 
glad to hear from other retired men eligible for 
membership. Possibly the success of this 
Association may suggest the formation of similar 
bodies in other parts of the country. 











228 


FARM TRACTOR MANUFACTURE 


AMERICAN 


An operative in a United States factory making 
farm tractors has to work for 22 minutes to 
earn enough money to buy a dozen eggs; the 
corresponding time for the average factory 
worker is 26 minutes. To buy a heavy wool suit, 
the tractor hand must work 26 hours and 50 
minutes and the average factory hand, 30 hours 
and 40 minutes. The figures are not directly 
comparable with those ruling in Great Britain, 
where both the level of wages and the prices of 
commodities are so greatly different, but they 
do indicate the favourable effect of extensive 
mechanisation on workers’ earnings. There is 
no claim that these times for farm-tractor manu- 
facture are the most favourable of those for any 
industry in the United States; conveyor assem- 
bly, for instance, is not practised to the same 
extent as it is in the motor-car industry which 
may well show shorter times. 

The relevance of this information to British 
conditions is that man-hours per item produced 
constitute a basic factor in both workers’ 
remuneration and over-all cost. The various 
productivity teams which have visited the United 
States have been concerned fundamentally with 
this question of man-hours. Some reports may 
not have been expressed in terms of this quantity 
but information given about shop organisation, 
machining methods, assembly procedure and 
handling arrangements all related to the output 
per worker to man-hours. The exhortations 
now being so extensively directed to British 
workers and trade unions to increase production 
are counsels about the value of improving the 
man-hour factor. 

The productivity teams assembled a large 
amount of vaiuable information but most of 
this was necessarily of an over-all nature; 
neither time, nor terms of reference, permitted 
the teams to report for instance that to mill the 
top of 100 farm-tractor transmission cases on a 
Simplex mill took 9-83 man-hours. This is the 
standard time, frequently reduced in practice. 
A report* prepared by the Bureau of Labor 
Statistics of the United States Department of 
Labor for the Foreign Operations Administration 
gives information of this type in remarkable detail. 

The report contains data collected from seven 
United States firms manufacturing farm tractors. 
The machines made by these various firms natur- 
ally vary in detail but in view of the complexity of 
the operations involved in making a farm tractor 
no attempt has been made to cover the whole 
matter. Instead, the report is confined to a few 
of the significant techniques and processes con- 
ducive to high output. 


LINE ASSEMBLY 


Of the seven firms on whose practice the data 
are based, the rate of production of three is less 
than 5,000 tractors per annum, that of two, more 
than 7,500 and of one, over 15,000. These are 
all substantial outputs justifying the installation 
of elaborate manufacturing and assembling 
equipment but line operation on the machining 
of parts, common in the motor-car industry, is 
not extensively employed; there is a considerable 
amount of bench assembly. Final assembly in 
all cases is on a line basis, but not all plants have 
a power-driven conveyor line ; in some, the 
tractors are assembled on four-wheeled trucks 
running on a track. 


* Case Study Data on Productivity and Factory 
Performance: Farm Tractors. Distributed in Great 
Britain by the British Institute of Management, 
2 ee House, 8, Hill-street, London, W.1. 

S. 6d.) 


PRACTICE 


In as far as line operation in the machining of 
parts is practised, it is confined to transmission 
cases, cylinder blocks, crankshafts and differen- 
tial cases; miulti-machine operation by a single 
worker is common with this procedure. Sub- 
assemblies are fed to the final assembly line by 
overhead conveyors or are carried by truck to 
temporary storage areas alongside the line. 
Much care is taken in locating the bins con- 
taining small parts, such as bolts and nuts, in 
order to minimise the distance the assemblers 
have to reach or travel. Hand tools have been 
almost entirely eliminated from assembly opera- 
tions. In almost all cases, the power-driven 
tools are of the compressed-air type; they include 
drills, grinders, hammers, wrenches and screw- 
drivers. They are suspended over the operating 
positions with a retractable arrangement so that, 
after use, they spring back out of the way. 

The farm tractors for which machining and 
assembly data are given have a shipping weight 
within the limits 2,500 to 3,200 lb.; a drawbar 
horse-power of 18-25 to 23; an overall height of 
50 to 75 in.; and an overall length of 115 to 
135 in. Electrical starting is provided. These 
ranges cover the different models made by the 
seven firms but, as already explained, the detailed 
information covers a “typical” tractor and 
some of the manufacturing techniques applicable 
to it and to all the different models. This 
detailed information forms the main feature of 
the report and occupies some 170 pages. 


CONTROL PROCEDURE 


The control procedure is fully described and 
a large number of the forms used are reproduced. 
A system of this kind employing production 
schedules, manufacturing orders, machine-load- 
ing charts, routing sheets, stock records, inspec- 
tion reports and forms for many other stages or 
items in the manufacturing programme, cannot 
be described in brief summary and in any case, 
information about the details of such production- 
control procedure is available elsewhere. It is 
the large amount of detail information about 
shop times, outputs and methods which should 
be of particular interest to British manufacturers. 
It is emphasised that this collection of data is 
not intended to represent a statistical sample of 
American shop practice. The plants from which 
the data were drawn were selected as manufac- 
turing tractors of the same general type as are 
made in Europe. 

It is not to be expected that detail information 
of the type provided could have been given for 
every item in a farm tractor, but the operations 
and parts chosen for treatment fairly represent 
characteristic examples of American shop prac- 
tice. The information given covers final tractor 
assembly; engine assembly; and the operations 
and times for the manufacture of transmission 
cases and various gears and shafts. There are 
also lists of the numbers and types of machine 
tools installed in factories for which the output 
of tractors is stated and also of the handling 
appliances, such as cranes, conveyors and fork- 
lift trucks. 

The only way to profit from the detail informa- 
tion given is to study every item, but a rough 
indication of its nature may be given here. 
Final tractor assembly figures are given for 
both powered-conveyor and non-powered con- 
veyor shops. For the latter, the total assembly 
time is 440-89 man-minutes. This time is 
broken up into some 40 detail operations listed 
in five pages of tables; an example is “‘ assemble 
clutch pedal to shaft with washer and cotter pin 
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” 


(pound on washer).”” Tools and equipment used 
** bench, lead hammer and pilot stand.” San. 
dard time 0-87 man-minute. 


LABOUR RESISTANCE 


As so much has been said about labour recist- 
ance encountered in this country in effort: to 
speed-up production by the introduction of :.ew 
methods and new machines, it may be scme 
relief to read towards the end of this report 
that “‘ despite the advantages arising from tech- 
nological change, both organised and unorgan sed 
labor on many occasions have resisted the iniro- 
duction of new methods or machinery because 
of the threat of unemployment.” In view of the 
extent to which labour-saving methods are used 
in the United States, it may be assumed that this 
resistance is usually overcome. The report gives 
accounts of how this was accomplished in a 
number of cases. In broad terms it may be 
said that this was by means of consultation and 
argument with organised labour; in one example 
quoted, labour was guaranteed wages equal to 
those they might be earning previous to transfer 
to a new type of occupation. 


x k * 


FARM MACHINERY 
IN BRITAIN 


Remarkable Growth in Recent 
Years 


British agriculture is among the most highly 
mechanised in the world and much of the 50 per 
cent. expansion in the output of farm produce 
since pre-war years can be ascribed to the rapid 
development, in the last decade, of power farming 
and the industry which produces the machines, 

It is stated in the current issue of the Bulletin 
for Industry, prepared by the Information 
Division of H.M. Treasury, that between 1939 
and 1952 the number of tractors on United 
Kingdom farms increased from about 55,000 
to over 300,000, and farms in this country now 
possess more tractors per acre than those of any 
other country in the world. Again, before the 
war, only a handful of combine harvesters were 
at work in British fields, whereas at the last 
harvest, there were about 22,000. Similar 
expansion has taken place in such implements as 
combined drills and potato planters, and also 
around the farmyard; for example, in the number 
of petrol and oil engines, electric motors, milking 
machines, grain driers and green-crop loaders 
at work. 

It is emphasised that not only have these 
developments played a considerable part in aug- 
menting output, but they have helped to raise the 
standard of husbandry and to keep down costs. 
Given the full exploitation of farm engineering 
in the fields and farmyards, home sales of equip- 
ment and tractors can remain high and make a 
further significant contribution to the economic 
expansion of home-grown food. There is also a 
large market overseas, in the Commonwealth 
and elsewhere, but there, competition is increasing. 
Consequently, success will depend on the quality 
and price of the product and on the efforts made 
by exporters to foster overseas sales. 


* &®.& 


ENGLISH TRACTORS TO BE BUILT 
IN THE ARGENTINE? 


The David Brown Corporation, Limited, are 
examining the possibility of building tractors in 
the Argentine. This is a direct result of a new 
Argentine Government decree designed to 
encourage the investment of foreign capital. 
President Peron has recently stated that 


Argentine needs 100,000 tractors immediately 
and that her subsequent annual requirement will 
be 20,000 machines. 
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AARON MANBY AND THE FIRST 
IRON STEAMSHIP 


Aaron Manby (1776-1850) is probably best 
remembered from the fact that the first iron 
steamship, built in 1821 by the Horseley Coal and 
Iron Company, bore his name ; but he was a 
man of note in various other directions and 
played a prominent part in developing the 
mechanical engineering industry in France. 
Such information as exists regarding his activities 
is widely scattered, however, and Dr. W. H. 
Chaloner and Dr. W. O. Henderson have done 
good service to engineering history by collating 
it in the well-documented paper on “ Aaron 
Manby, Builder of the First Iron Steamship,” 
which they presented to the Newcomen Society 
in London on Wednesday, February 10. 

Manby was a native of Albrighton, in Shrop- 
shire, where he was born on November 15, 1776. 
Apart from the fact that he was employed in a 
bank in the Isle of Wight for some time, nothing 
is known of the first 36 years of his life ; but in 
1813 he became managing partner in the Horseley 
Coal and Iron Company, who had blast furnaces 
and engineering works near Tipton, in Stafford- 
shire, and, in the same year, he took out 
a patent for making bricks from blast-furnace 
slag. 

In 1821, he patented an oscillating marine 
steam engine, and included in the patent the use 
of oil for raising steam ; at least two of these 
engines had been built when Joshua Field visited 
the Horseley works in the same year. Field also 
noted that Manby had “ several iron barges ” 
(presumably built in the works) that had been in 
use for seven years ; so it is evident that Manby 
had some experience to go upon when he began 
to build an iron steamer for the French company 
which he and Captain Charles Napier, R.N., had 
formed in 1820 to operate steamboats on the 
Seine. The vessel, named Aaron Manby, was 
106 ft. long and 17 ft. beam, and was propelled 
by an engine of 32 h.p. After being completed 
at the Horseley works, she was sent in sections 
by canal to London and re-assembled in the 
Surrey Dock, Rotherhithe. On trial on the 
Thames in May, 1822, she proved very successful, 
and shortly afterwards steamed across the 
Channel to Le Havre and thence to Rouen, 
which she reached in 55 hours after leaving 
London. She continued in service on the Seine 
and later on the Loire until 1855, when she was 
broken up. 

Manby’s interests, however, were not only in 
Horseley and his steam-packet company, La 
Compagnie des Bateaux 4 Vapeur en Fer entre 
Paris et Le Havre ; he also owned a share in an 
engineering works at Charenton, at the confluence 
of the Marne and the Seine, to the south-east of 
Paris. The title of the firm was Manby, Wilson, 
Henry et Cie. Daniel Wilson (1790-1849), a 
native of Glasgow, had been in Manby’s employ 
in London. Of Henry, nothing appears to be 
known. A French writer, Edmond Pelouze, 
reported in 1827 that the works remelted English 
pig-iron, puddled and rolled wrought iron, using 
a rolling mill imported from England in 1823, 
anc also constructed steam engines and other 
machinery ; the employees were said to number 
700, of whom half were English and half French. 

Charenton, as the authors of the paper showed, 
execcised a remarkable influence on the develop- 
me it of the French iron and engineering indus- 
trie;, a large part of their business consisting of 
the equipment of other and similar works in 
val’ .us parts of France. By 1825, they had 
fitt_d out complete ironworks or engineering 
wo ks for the Duke of Ragusa (Marshal 
M: ‘mont) at Chatillon-sur-Seine, for Meul et 


Doublet at Abainville (Meuse), for Renaux et 
Cie. at Raismes, for Debladis at Imphy (Niévre), 
for Saglio, Humann et Gast at Audincourt 
(Doubs) and for Debuyére at La Chaudeau 
(Haute Sadne). In the following year, also, 
Manby took over the ironworks at Le Creusot, 
where William Wilkinson had set up the first 
coke-fired blast furnace on the Continent about 
40 years earlier, and largely re-equipped it with 
new machinery. 

Manby appears to have severed his connection 
with the Horseley works about 1822 or 1823, for 
in 1824 another partner, Richard Harrison, 
giving evidence at the House of Commons before 
a Select Committee on Artizans and Machinery, 
spoke with some bitterness of the way in which 
Manby had persuaded a number of the best men 
from Horseley to join him at Charenton and 
stated that “ he was a partner in our concern.” 
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Other witnesses gave similar evidence ; it may 
or may not be a testimony to his professional 
status that one of them referred to him as “ the 
celebrated Mr. Manby.” Moreover, he secured 
orders in competition with the British engine- 
builders by quoting lower prices, by which 
Richard Harrison was especially aggrieved. 

Of the other contracts undertaken at Charen- 
ton, the paper mentioned only a few, but they 
are of some importance. In 1826, the firm 
supplied the rails for the St. Etienne-Lyons 
railway ; they installed hot-water space-heating 
in the Paris Bourse ; and they lighted the streets 
of Paris with gas. Manby was also active in the 
establishment of the Imperial Continental Gas 
Association, which erected gasworks in Germany 
and elsewhere. He retired to England about 
1840 and died in the Isle of Wight ten years later. 
Of his four sons, all engineers who spent part of 
their careers in France, the best known was 
Charles Manby, F.R.S., who was secretary of the 
Institution of Civil Engineers from 1839 to 1857 
and continued as honorary secretary from the 
latter date until his death in 1884, 


PERSONAL 


Mr. Murray D. Scott has retired from active 
management of Marryat and Scott Ltd., lift manufac- 
turers, Wellington Works, Wellington-road South, 
Hounslow, Middlesex, after 34 years, but remains 
chairman. Mr. L. W. Honey, Assoc.I.E.E., and Mr. 
L. J. Goocu, A.M.I.E.E., have been appointed joint 
managing directors. -Mr. Honey will operate from 
Hounslow works and Mr. Gooch from the London 
office, 40, Hatton-garden, E.C.1. 


Mr. J. N. DEAN has been appointed deputy chair- 
man of the Telegraph Construction and Maintenance 
Co. Ltd., Telcon Works, Greenwich, London, S.E.10. 

Mr. I. V. Rosinson, Wh.Sc., M.I.C.E., 
M.I.Mech.E., has retired from his position as head of 
the steam-turbine and allied-plant sections of the 
British Electrical and Allied Manufacturers’ Associa- 
tion, 36 and 38, Kingsway, London, W.C.2, after 
35 years of service. 

Cot. E. G. Ancus, C.B.E., M.C., T.D., D.L., 
J.P., chairman and managing director of George 
Angus & Co., Ltd., Newcastle-upon-Tyne, has been 
elected chairman of the Northern Regional Council 
of the Federation of British Industries. 

Mr. V. P. Harries, C.B., the new Under Secretary 
(Contracts), at the Ministry of Supply, has been 
appointed to the board of Power Jets (Research and 
Development) Ltd., in succession to Mr. W. F. 
JENKINS, C.B., C.B.E., who resigned from the board 
on appointment to the Department of Atomic Energy. 


Mr. G. E. H. HA, A.M.1.P.E., has been 
appointed general manager, Sheepbridge Stokes Ltd., 
and British Van Der Horst Ltd., members of the 
Sheepbridge Engineering Group. Mr. R. Gore 


BUSINESS 


The address of the London office of BRUCE 
PeeBLes & Co., Ltp., Edinburgh, 5, is now 54, 
Victoria-street, London, S.W.1. (Telephone: TATe 
Gallery 3551/4.) 

BIRFIELD INDUSTRIES LTD., have acquired the whole 
of the shares of KENT ALLoys Ltp., Rochester, Kent. 
The new directors are Mr. H. E. Hit (chairman); 
Mr. V. C. HANSON and Mr. C. E. LoveLAce (resident 
directors) and Mr. G. T. Hystop, Mr. D. L. ROOME 
and Mr. W. SmiTHson, of the Phosphor Bronze Co. 
Ltd., Birmingham, also a subsidiary company of 
Birfield Industries Ltd. 

WILLIAMS AND WomerRSLEY Ltp., Ings Foundry 
and Engineering Works, Wakefield, inform us that 
the address of their South Wales agency is now: 
‘*Great Glen,” 9. Neville-road, Bridgend, Glamorgan. 

ALBRIGHT AND WILSON Ltp., 49, Park-lane, Lon- 
don, W.1, announce that their new phosphorus fac- 
tory at Portishead, near Bristol, has now com- 
menced production. The resident works manager is 
Mr. J. A. MCARTHUR. 

The London office of THOMPSON BROTHERS (BILS- 
TON) Ltp., Staffordshire, has been transferred to 17, 
Surrey-street, Strand, W.C.2. (Telephone: COVent 
Garden 1701.) 

PowELL DuFFRYN LTD. and the CoppeE Co. (GREAT 
Britain) Ltp., have announced the formation of a 


has been promoted to the position of works manager 
to Sheepbridge Equipment Ltd. 

Mr. D. D. HAWLEY, M.C., has been appointed to 
the board of Hadfields Ltd., East Hecla Works, 
Sheffield, 9, as sales director. 

Mr. G. A. BLACK, Mr. W. DouGLas, Mr. JOHN 
Goop.eT, Mr. W. Ho.tioway, Jnr., and Mr. R. G. 
SEWELL, have been elected executive directors of 
Martin, Black & Co. (Wire Ropes) Ltd., Speedwell 
Works, Coatbridge, near Glasgow. 


Mr. T. J. FirBANK, M.C., has left England to take 
up the post of Far East representative for F. Perkins 
Ltd., Queen-street, Peterborough, for a period of 
three years. 

Mr. E. S. Wappincton, F.S.E., M.Inst.W., 
Assoc.I.E.E., of Philips Electrical Ltd., Century 
House, Shaftsbury-avenue, London, W.C.2, has been 
appointed a trustee of the Society of Engineers. 


Mr. W. G. NAIsMITH has been appointed regional 
manager for Scotland and Northern Ireland of the 
India Tyre and Rubber Co., Ltd. 


At the request of the Government, the British 
Electricity Authority have agreed to the secondment 
of their commercial manager, Mr. E. R. WILKINSON, 
to assist the International Bank for Reconstruction 
and Development in the technical and economic 
appraisal of certain international electrical power 
developments. 


Mr. A. E. Grirrin, formerly of Specialloid Limited, 
has joined the staff of Exactor Ltd., 108, Park Street, 
London, W.1, as general sales manager, in succession 
to Mr. H. I. Arnold, who becomes sales director. 


CHANGES 


jointly-owned company, to be called PoweLt 
DurFFryN-CoppPee Ltp., for the purpose of co-opera- 
tion between the two companies in the securing of 
contracts for the installation of Coppee coke-oven 
plant in Great Britain and the Commonwealth. 


THE MASSEY-HARRIS-FERGUSON organisation have 
appointed TozAl KoEKAI KAISHA LtTD., Tokyo, to be 
distributors of Ferguson tractors and equipment in 
Japan. 


KERRY’S (GREAT BRITAIN) LtTp., Warton Road, 
Stratford, London, E.15, have opened a sales office 
to deal with their machine-tool activities at 87-89, 
Edmund-street, Birmingham, 3. (Telephone : Central 
2005.) The office will be under the supervision of 
Mr. J. STEWARD, the area manager. 


Davip BROWN (AuSTRALASIA) Pty., Ltp., Sydney, 
have acquired, as headquarters, a modern factory and 
land at North Lidcombe, New South Wales. 


ELLIOTT BROTHERS (LONDON) Ltp., Century Works, 
Lewisham, S.E.13, have concluded a licence and 
technical agreement with the Bristo. Company, of 
Waterbury, Connecticut, U.S.A., and have acquired 
the business of BristoL’s INSTRUMENT Co. LtD., of 
Weymouth. Under the new arrangement, Bristol 
process-control instruments will be produced in this 
country. 
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INDUSTRIAL ACCIDENTS 
PROPOSED SAFETY MEASURES 


A private member’s Bill, recently introduced in 
the House of Commons, provides for the insti- 
tution of accident-prevention arrangements 
throughout industry, based on co-operation 
between employers, workpeople and official 
inspectors. The promoters hope, by this means, 
to reduce the rate of occupational accidents and 
to minimise the hazards of employment. 

By the first clause of the Bill, an obligation is 
placed upon employers and workpeople to set 
up safety and health organisations. Provision 
is made for the annual election of safety delegates 
at all places of employment where more than 
five persons are employed. The “rights and 
duties ’’ of such delegates would be to inspect 
the places of work at least once a month, to 
direct the attention of the management to 
breaches of the regulations and unsatisfactory 
conditions, and to report to the official inspector 
when suitable action was not taken by the 
employer within a reasonable time. 

In establishments where 50 persons or more 
are employed, the Bill requires that there shall 
be a safety committee, on which representatives 
of both employers and workpeople shall serve. 
Such committees would have power to inspect 
places of employment and to report upon any 
unsatisfactory conditions which came to their 
notice. Regulations might be made by the 
Minister of Labour and National Service for the 
setting up of departmental committees in places 
where at least 50 persons are employed, and for 
the institution of central committees to supervise 
such departmental committees. 

Provision is also made for the establishment 
of a National Occupational Safety and Health 
Committee, to co-ordinate the work of com- 
mittees appointed under the other clauses, con- 
sider problems of occupational safety and health 
research, and to recommend further legislation, 
when thought desirable. 

It is stated in the explanatory memorandum 
attached to the Bill that the rate of accidents in 
all employment, based on reports of the Minister 
of National Insurance, is, on the average, in the 
region of 700,000 a year. In premises covered 
by the Factories Acts the rate averages 180,000 a 
year and in coal mines the rate is approximately 
230,000 a year. 

The Chief Inspector of Factories, it is pointed 
out, drew attention in his report for 1927 to 
the fact that annual accident statistics showed no 
tendency to decline. He suggested, therefore, 
that compulsory measures should be introduced 
to require certain employers in engineering 
industries to make accident-prevention arrange- 


ments. These proposals were embodied in the 
Draft Safety Order, 1927, which was later held 
in abeyance on an undertaking being given to 
set up similar methods voluntarily. 

The Bill, which was presented by Mr. W. T. 
Paling, Labour Member of Parliament for Dews- 
bury, is entitled the Safety in Employment 
(Inspection and Safety Organisation) Bill, and 
is due to receive a second reading on February 26. 
It is stated to be based upon recommendations 
made by the International Labour Office and 
upon similar legislation in other countries, 
including Sweden. 


a 


SAFETY COMMITTEE 
FORMED BY 
TRON-FOUNDERS 


The Council of Ironfoundry Associations has 
set up a special committee to co-ordinate and 
intensify the efforts being made in iron foundries 
at the present time to keep down the accident 
rate in the industry. Many of the risks encoun- 
tered in iron foundries are common to those met 
with in other industries concerned with the 
handling and transportation of large quantities 
of materials, but there are, in addition, a number 
of special risks, and these increase the com- 
plexity of the ironfounders’ problem. 

Throughout the post-war period, increasing 
attention has been given to the prevention of 
accidents, by both employers and workpeople 
in the industry. Many of the larger firms have 
formed safety organisations of their own, in the 
work of which their employees have been called 
upon to take part. In the small concerns, the 
Council points out, the personal attention of the 
proprietor or managing director has often been 
the most effective means of securing that the 
maximum safety precautions are taken. 

The inauguration of further safety measures 
in the industry has been stimulated by the 
growing number of common law claims which 
have been presented for occupational injuries. 
In many of these cases, the employers concerned 
have considered that the injuries have originated 
from the neglect, sometimes by the workpeople 
themselves, to take full advantage of the protec- 
tive facilities provided. One of the problems 
still to be solved is how to encourage every 
foundry employee to make the best use of 
clothing and equipment provided for his protec- 
tion. 

Members of the new committee include Mr. 


FATAL ACCIDENTS IN 1953 

















. No. of 
Industry or Occupation Accidents 
INES AND QUARRIES 
Notified under Coat Mines Act: 
Underground miners .. ; e- c Sa 
Surface operatives ee a“ - cn 
Metalliferous mines - ee “it ru & = 
Quarries .. mn én re ms we 48 
Total 446 
FACTORIES | 
Notified under the Factories Act, 1937: | 
Metal extracting and refining ad ‘sl 22 
Metal conversion and foaniing, including rolling | 
mills and tube making 99 
ineering, Sovcenchivel building, boiler making, etc. 54 
Railway, tramway, motor, and _— — build- | | 
ing and ai ‘manufacture : f oat 23 
Ship! —- an ae - om wen 41 | 
Other metal trades |; £% +. =. om il 
(Total for above, 250) 
Gasworks é ae =e 17 
Electricity stations 13 
Rubber trades 3 
Paper, printing, etc. > na 10 
Textile manufacture |. 28 
Clay, stone, cement, pottery, and glass 33 
oil, soap, etc. 42 
Other industries a } 63 
Total | 459 

















‘ No. of 
Industry or Occupation ices 
WorKs AND OTHER PLA 
Notified under sections 105, 107 ay 108 of the 
Factories Act: 
Docks, wharves, quays and ships oe és 46 
Building operations .. er ee ae 194 
Works of ee construction .. ae By 59 
Warehouses cs oP ee a 6 
| Sabet ee oi 
RatILway SERVICE 
Engine drivers, motormen and ae.. a aa 13 
Brakemen and guards .. oe ae ae 11 
Permanent-way men mee ew 85 
|| Mechanics, labourers, porters and shunters .. sia 47 
Other grades, including contractors’ employees ot 35 
Total va = ee a ca oe 191 
SEAMEN 
Trading vessels .. see “ ras ae re 136 
Fishing vessels .. - Ms oe hi a¢: 88 
Total ‘6 a f wa es ea 224 
Totals 

Mines and quarries ae By ma nie at 446 
Factories .. as s* ie oe sha 459 
Works and other places es en ae ~ as 305 
on iia a se es e i ey 191 
Seamen - : ‘ n 224 
Total fatalities in 1953 .. o en oa 1,625 
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C. Gresty, North Eastern Marine Engineering 
Company (1938), Limited, chairman; Mr. E. 
Longden, President, Institute of British Founc ry- 
men; Dr. H. T. Angus, British Cast I on 
Research Association ; and 15 representat ves 
of other organisations and firms. The he.d- 
quarters of the Council are at Crusader House, 
14, Pall Mall, London, S.W.1. 
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FEWER FATAL ACCIDENTS 
IN ENGINEERING 


Workpeople in the United Kingdom, whose 
deaths were reported as having been caused by 
accidents arising in the course of their occupa- 
tions, numbered 1,401 in 1953. In addition, 
there were 224 fatal accidents to seamen serving 
on vessels registered in the United Kingdom, 
bringing the total for the year to 1,625. These 
figures, recently issued by the Ministry of Labour 
and National Service, are subject to revision, as 
further reports are received. 

Corresponding statistics for 1951 and 1952 
indicate that the total fatalities which occurred 
during those years were 1,753 and 1,617, respec- 
tively; fatal accidents to seamen being included 
in both cases. During 1952, there were 472 
fatal accidents in mines and quarries, 479 in 
factories, 325 in ‘“‘ works and other places,” 196 
in the railway service, and 145 to seamen. 

In the engineering, locomotive-building and 
boiler-making industries, there were 61 fatalities 
in 1951 and 59 in 1952, compared with 54 last 
year. In the shipbuilding industry, the totals 
were 87, 61 and 41, respectively. 

An analysis of the figures for 1953 is given in 
the table on the left. It will be seen that the 
total fatal accidents for the various metal trades 
numbered 250 during that year, or only just 
over 15 per cent. of all industrial fatalities. 
The total compares with 305 fatal accidents 
in “‘ works and other places.” 
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UNITED KINGDOM 
PRODUCTION OF PIG-IRON 
AND STEEL 


According to figures issued by the Iron and Steel 
Board, Norfolk House, St. James’s-square, 
London, S.W.1, the production of steel ingots 
and castings in this country in January averaged 
360,300 tons a week. This is the highest January 
figure ever recorded ; it exceeds substantially the 


Tames | I. Production of Pig-Iron 

















Weekly Annual Weekly Annual 
Month Average Rate Average Rate 
1952 1953 
Tons Tons Tons Tons 
November 206,800 | 10,753,000 228,500 | 11,883,000 
December ..| 206,300 | 10,728,000 225,400 | 11,723,000 
1954 
January ae 213,900 pH it, 121,000 229,600 | 11,941,000 





TABLE bea _Predection oA Stoel ingots and Contngs 








5 Weekly | Annual Weekly Annual 
Month | Average | Rate Average Rate 
1952 1953 
Tons Tons Tons Tons 
November ..| 345,200 | 17,952,000 363,000 | 18,878,000 
December ..| 313,700 | 16,314,000 338,900 | 17,624,000 








January aah, ane 300 oo 18, 009,000 360, 300 [! 18, 737,000 


doin average healt 346,300 tons for aie 1953, 
which previously constituted the best figure for 
that month. The output of pig-iron averaged 
229,600 tons a week, a higher rate than has been 
recorded in any previous month. 

The detailed figures for pig-iron are shown in 
Table I and for steel ingots and castings in 
Table II. 
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FILM OF PROGRESS AND 
PRODUCTION IN FORGING 


Hand-Tools and Turbine Blades 


A preview of their film, “‘ They’ve Come a 
Long Way,” was given by Garringtons, Limited, 
Newton Works, Bromsgrove, Worcestershire, 
on Wednesday, February 3, at the British Council 
Cinema, 6, Hanover-street, London, W.1. The 
film dealt in narrative form with the growth of 
Garringtons from a village smithy, to an organisa- 
tion with 3,100 employees, premises covering 
115 acres and an annual production of 70,000 
tons of forgings for the agricultural, transport 
and engineering industries. 

The film emphasised the extent to which the 
installation of modern machines and high- 
frequency induction furnaces had reduced the 
arduous and unhealthy nature of forging work 
and increased the company’s output. Their 
new 620-ft. long glass-walled forge had, it was 
claimed, enabled them to reach a yearly produc- 
tion of forgings equal to 25 per cent. of Britain’s 
total. Included in the combined capacities of 
their Albert Works, Darlaston, Staffordshire, 
and the Newton Works, were hammers from 
6 cwt. to 35,000 Ib., and forging presses from 
500 to 5,000 tons rating. 

Among the finished products made by this 
organisation and shown in the film were hand- 
tools, of which 80 per cent. were intended for 
export. These tools, which were first produced 
in 1946, are forged, machined and chromium 
plated at their works. A recent addition to 
their premises is a factory built for the production 
of gas-turbine blades. 

The film was made by the Orion Picture 
Corporation, 2, Mount-street, London, W.1, 
and will be available for independent perform- 
ances with sound, on 16- and 32-mm. reels, 
within a month. In his opening address, Mr. 
R. P. Brookes, managing director of Garringtons 
Limited, which is associated with Guest, Keen 
and Nettlefolds, Limited, London Works, 
Smethwick 40, Staffordshire, paid tribute to the 
contributions to industrial progress made by 
the technical Press. 
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CENTENARY OF GLASGOW 
WATERWORKS 
Celebration in 1955 


Next year Glasgow Corporation are to celebrate 
the centenary of the passing, on July 2, 1855, 
of the Waterworks Act which gave them powers 
to construct new waterworks at Loch Katrine 
and to take over the works of the old private 
companies. 

Until 1807 the citizens of Glasgow had to 
draw their water supply from wells and from the 
river Clyde or other streams. Then for about 
45 years three private companies undertook the 
supplies. Complaints of inadequacy were not 
unknown, and, in 1852, the Town Council 
approved a resolution to bring the water supply 
of the city under their control as a public trust. 
John Frederick Bateman was chosen as the 
engineer to advise on the best sources of supply, 
and by September, 1853, he had reported on 
seven possible schemes. His conclusion was 
that the Loch Katrine scheme was the only one 
that would meet all requirements. 

This was an ambitious undertaking, comprising 
the construction of dams at Loch Vennachar, 
Loch Drunkie, and Loch Katrine and an aque- 
duct 26 miles long from Loch Katrine to Miln- 
gavie. There had also to be laid 20 miles of 
trunk mains, from the reservoir at Milngavie to 
the city, and 46 miles of new pipes for the dis- 
tribution of water in the city and suburbs. The 
\vhole undertaking was completed in three and 
« half years, and the Loch Katrine project was 
( ~~ opened by Queen Victoria on October 


RAILWAY EXTENSIONS 
ABANDONED 


High Costs of Construction and Operation 


London Transport have announced that all 
schemes to extend the Northern Line of their 
railway system in the Edgware-Mill Hill area 
have been abandoned. 

As part of the 1935-40 railway new works 
programme it was intended to extend the 
Northern Line beyond Edgware to Bushey 
Heath and also to electrify the existing line 
between Mill Hill East and Edgware. (This 
latter work also involved considerable new 
constructional work to complete the connection 
as well as the electrification, but much of the 
new work was undertaken before 1939). The 
extension and electrification had to be deferred 
owing to the war. 

As it is now known that no further major 
housing development is intended in the areas 
to be served by either the extension or electrifi- 
cation, and as costs of construction and operation 
have risen so high as to render likely traffic 
totally inadequate to justify undertaking the 
proposed works, London Transport have accord- 
ingly decided, with the concurrence of the 
British Transport Commission, that the works 
should be abandoned. 
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PROPOSED ROAD BRIDGE OVER 
FIRTH OF FORTH 


Modified Road Connections Specified 


A modified scheme for the construction of a 
road bridge over the Firth of Forth, cutting the 
cost by more than £3,500,000, has been approved 
by the Forth Road Bridge Joint Board. The 
bulk of the potential saving has been made by 
dispensing with the new road system that had 
been proposed by mzking connections to existing 
roads. The previous estimate was about 
£13,300,000, whereas the modified scheme would 
cost £9,500,000, this figure including the £200,000 
required for making the temporary connections 
to existing roads. 

It has also been suggested that the footpaths 
and cycle tracks that were to be carried on 
cantilevers projecting outside the main structure 
should not be constructed meanwhile, the cyclists 
to use the bridge roadways and two narrow 
footpaths to be laid between the main parapets. 
This would still enable two dual carriageways 
to be provided. No suggestions were made for 
altering the viaduct approaches from those 
planned. 

The estimated cost has been calculated on 
an eight-year construction period, though, it was 
reported, this could be reduced if desired. The 
consulting engineers for the bridge are Messrs. 
Mott, Hay and Anderson, London. 
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RESIDENTIAL COURSE FOR 
MANAGERS 


The Board of Extra-Mural Studies of the 
University of Cambridge have arranged a 
course for managers in industry to be held in 
Madingley Hall, four miles west of Cambridge, 
from Monday, June 28, to Friday, July 23. 
The course is designed to throw light on the role 
of the manager and on his personal responsi- 
bilities in present-day society, and is intended for 
persons within the age range of from 28 to 35. 
The inclusive fee for the course is £80 and admis- 
sions are limited to 24. Applications, on the 
prescribed form, should be in the hands of the 
secretary, Course for Managers in Industry, 
Stuart House, Cambridge, not later than April 5 
next. 
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FRENCH LOCOMOTIVE 
RECORD 


A French Railways 2-D-2 electric locomotive 
has broken what is stated to be the world’s 
record for the distance covered in one month. 
In July, 1953, locomotive No. 5547, attached to 
the Paris-Sud Ouest depot, travelled a total of 
31,357 miles. This performance was not the 
result of a special effort, but was accomplished 
under ordinary everyday traffic conditions by a 
locomotive first put into service in August, 1942, 
which, up till July, 1953, had covered a total of 
1,292,449 miles. The trains hauled by the loco- 
motive during the record-breaking month were 
Nos. 5 and 6 (the famous ‘‘ Sud-Express ”’) of 
an average weight of 500 tons, and Nos. 31 and 
32, which have an average weight of 825 tons 
on part of their journey and of 875 tons during 
another part. All these trains run between 
Paris and Irun on the Spanish frontier, and 
vice-versa. The ‘‘ Sud-Express”’ trains run 
non-stop between Paris and Bordeaux, a distance 
of 391 miles and average a speed of 87 m.p.h. 
over a short stretch of the journey. Trains 
Nos. 31 and 32 average a speed of 81 m.p.h. 
over part of their journey. 
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BRITISH COUNCIL TECHNICAL 
COURSES 


Agricultural and Foundation Engineering 


Among the courses which the British Council 
are organising for overseas specialists at centres 
in the United Kingdom during 1954 are two of 
engineering interest. The first (No. 405) is on 
“ Agricultural Engineering,” and will be held at 
Silsoe, near Bedford, from May 30 until June 15. 
The second (No. 424) is on “ Soil Mechanics 
and Foundation Engineering,” and will be held 
in London from June 13 to 26. The theme of 
the course at Silsoe is ‘‘ Basic Cultivations,” 
and, in addition to lectures, visits are being 
arranged to farms and to firms manufacturing 
agricultural machinery and implements. The 
course is designed for graduates in agriculture 
and horticulture and preference will be given to 
those actively engaged in the application of 
mechanisation. The fee for the course is £40 
and membership will be limited to 15. _ 

The object of the second course is to introduce 
interested engineers and architects to recent 
developments in the science of soil mechanics. 
The course will be of particular interest to those 
specialising in the design and construction of 
foundations and in the building of embankments, 
barrages, roads and runways. Visits will be 
paid to research stations, laboratories and works, 
and explanatory talks or lectures will be provided 
in connection with each visit. The course is 
open to qualified civil engineers, architects and 
research workers in soil mechanics and founda- 
tion engineering. The fee for the course is £39 
and the number of vacancies, 20. 

Further particulars regarding either course 
or other activities of the British Council may be 
obtained on application to the Council’s head- 
quarters, 65, Davies-street, London, W.1. 
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BRITISH ELECTRIC POWER 
CONVENTION—ERRATUM 


In giving details of the preliminary arrangements 
for the 1954 British Electric Power Convention, 
on page 71 of our issue of January 15, it was stated 
that the paper on “ The Market for Electrical 
Appliances and the Interdependence of Home 
and Export Trade” would be presented by Sir 
George Wilson. This should, of course, have 
been Sir George Nelson. We regret the error 
and apologise for any misunderstanding which 
may have been caused. 
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EVOLUTION OF PUBLIC HEALTH 
ENGINEERING 


The comparatively recent development of public 
health engineering and the high standard of 
hygiene enjoyed by the ancients long before the 
Christian era, were described in a paper entitled 
“‘ The Evolution of Public Health Engineering ” 
presented on February 3, to the Royal Society 
of Arts, by Mr. F. E. Bruce, M.Sc., A.M.I.C.E., 
with Mr. G. M. McNaughton, C.B., M.I.C.E., 
Chief Engineer to the Ministry of Housing and 
Local Government, in the chair. 

The author said that modern sanitation was a 
development of the last two hundred years and 
that it was not until 1849, when Dr. John Snow 
produced his pamphlet “‘ On the Mode of Com- 
munication of Cholera,” that the means of 
infection was suspected to be contaminated 
water. Dr. Snow’s theory, however, did not 
receive confirmation until 1884, when Koch 
succeeded in isolating the cholera vibrio and 
showed it to be the specific cause of the disease 
and transmissible by water. 


SANITATION IN ANCIENT TIMES 


Referring to the ancient civilisations, the 
author said that they attained high standards in 
the creation of healthy cities, but that most of 
their achievements were lost to the world until 
revealed by excavation during the last hundred 
years or so, and, therefore, “‘ we do not know — 
and probably never shall — the full extent of their 
skill.” 

He cited the great palace of Knossos in Crete, 
a product of the Minoan civilisation which lasted 
from 4000 to 1400 B.c. as being, perhaps, the 
finest example, and said that here had been 
found the remains of elaborate sanitary works, 
including piped water supplies, luxurious baths, 
water closets flushed in the modern style and a 
complicated drainage system. 

The Indus civilisation of 2500 B.c., he said, 
built houses with baths and lavatories in the 
upper floors, drained through terra-cotta pipes 
with spigot and socket joints leading to sewers 
in the streets; there were also rubbish chutes 
emptying into bins outside the houses. 

The necessity of purifying water was also felt 
in ancient times, and the author said that the 
Egyptians used the principle of sedimentation to 
clarify water, but in India, some 2000 B.c., 
filtration through sand and gravel was practiced; 
a process not successfully employed in the 
London area until 1829, or almost four thousand 
years afterwards. The Romans were well known 
for having been great engineers and parts of some 
of their famous aqueducts, which brought pure 
spring water from a distance of many miles to 
the Roman cities, exist to the present day, but 
with the decline and fall of the Roman Empire, 
the author said, Europe lapsed into a truly 
dark age “‘ when hygiene and cleanliness were 
of no account and disease roamed unchecked.” 


THE REVIVAL BEGINS 


From the thirteenth century onwards the 
art of living in cities was slowly and laboriously 
re-established, and the author said that, as 
populations grew and trade developed, it became 
necessary to enact laws to regulate behaviour 
that a man did not make himself a nuisance to 
his neighbour; thus Acts and local statutes 
prohibiting such nuisances as the keeping of 
pigs, the flaying of dead horses and the throw- 
ing of refuse into streets and watercourses, came 
into being. On the positive side, there was some 
gradual progress in the supplying of water to 
towns, and he cited as examples, the leat, built 


at Plymouth by Sir Francis Drake in 1591, 
which brought water to the town for three 
hundred years, and also Sir Hugh Myddleton’s 
New River which still carries some of London’s 
water supplies. 

The nineteenth century, however, with the 
invention of the steam engine, saw a trans- 
formation in the living habits of millions 
of the population, and the author estimated 
that whereas in 1801 less than 3 million 
persons in England and Wales lived in towns 
and cities, by the middle of the century 
the figure had risen to 10 millions. The 
resulting congestion, further aggravated by the 
need for living close to the places of employment, 
quickly led to an appalling state of affairs which 
the author described by quoting from a report 
by John Phillips who made a survey in 1847 for 
the Metropolitan Commission of Sewers, and 
which says “‘ There are hundreds, I may say 
thousands, of houses in this metropolis which 
have no drainage whatever, and the greater part 
of them have stinking overflowing cesspools. 
And there are hundreds of streets, courts and 
alleys that have no sewers ; and how the drainage 
and filth are cleared away, and how the miserable 
inhabitants live in such places, it is hard to tell.” 

Such were the conditions when “ cholera, 
spreading across the world . . . attacked England 
in 1831, 1848 and 1854, it found ideal conditions 
for its dissemination, and caused panic in the 
overcrowded slums of the towns.” Regarding 
the outbreak in 1854, the author said that there 
were 600 deaths from cholera in a period of two 
weeks in the area bounded by Regent-street, 
Oxford-street, Dean-street and Coventry-street. 


EDWIN CHADWICK THE REFORMER 


It was in 1842 that Edwin Chadwick, a lawyer 
by profession, in his ‘“‘ Report on the Sanitary 
Conditions of the Labouring Classes” put his 
finger on the prime essentials for the improvement 
of public health as being a good water supply, the 
prompt removal of all refuse from habitations 
and streets and the provision of suitably graded 
sewers which could be flushed and did not 
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function merely as “elongated cesspoo!,.” 
Not only had Chadwick proclaimed that so:e- 
thing must be done, but he spared no effort to 
convince others that it could and should be do 1e, 
and he went to great lengths to devise the mens 
of doing it. 

It was Edwin Chadwick who had instiga ed 
the manufacture of the first earthenware pipe: to 
be made in this country, and in the face of mich 
derision caused by early failures of piyes, 
eventually won the day, until nowadays earthen- 
ware pipes flowing at self-cleansing veloci ies 
constitute the bulk of every sewerage system. In 
the view of the author, Edwin Chadwick, more 
than any other man, “ initiated the era of sanitary 
engineering.” 


PAST ACHIEVEMENT AND 
FUTURE PROBLEMS 


The outstanding contributions of engineering 
during the nineteenth century to the improvement 
of public health were the introduction of pipe 
sewers for the removal of domestic wastes and 
the extension and filtering of water supplies, but 
it was not until the latter half of the century that 
the bacteriological functioning of the sand filter 
was understood and it established that such a 
filter, properly operated, removes over 99 per 
cent. of any dangerous bacteria in the water. 

During the first fifty years of this century 
there had been a rapid development of new 
chemical, biological and engineering techniques, 
and he stated that cholera had been practically 
unknown since 1866, while, in the case of typhoid, 
the figure of 390 deaths per million in 1869 had 
fallen to less than 1 per million at the present 
day ; typhus, which caused 4,281 deaths in 
England and Wales in 1869, had now been 
eliminated from the country, except for an 
occasional imported case. 

Referring to future problems, the author said 
** Although old hazards have disappeared or 
diminished, new ones arise to take their place — 
the problems of radio-active wastes, or of 
the increased incidence of poliomyelitis, for 
example.” He concluded by saying that, 
although he had concentrated on a few of the 
ideas on which public health engineering had 
been founded, “It may be the engineer who 
finally carries out the design and construction : 
but the skill of many professions contributes to 
ensuring that the design is good.” 


ST. ANDREWS UNIVERSITY 
NEW BUILDING FOR ELECTRICAL ENGINEERING 


Facilities for the growing numbers of students at 
the University of St. Andrews have been 
increased by the opening of a new building at 
University College, Dundee. To be known as 
the Ewing Building, in memory of Sir J. Alfred 
Ewing, who, besides being the first Professor of 
Engineering and Drawing at the College, was also 
born in the city, it will house the departments of 
Electrical Engineering and Botany. It is a 
three-storey building, the two lower floors being 
devoted to the electrical side and the top to 
botany ; there is also a hot-house on the roof. 
One of the problems involved in the construction 
was to avoid any vibrations being transmitted to 
the top floor, and this was done by constructing 
the machines laboratory with a floor entirely 
separate from the walls and floors. 

The building is part of the general extension 
and reconstruction scheme for the College which 
at present covers about 10 acres and has some 
750 students (in all departments) ; schemes are 
being prepared for modernisation and extension 
to cover an area of 20 acres. 


The Ewing Building was opened by the 
Chancellor of St. Andrews University, The Duke 
of Hamilton, on Friday, February 12, and on 
the same day there was a graduation ceremony at 
which honorary degrees were conferred. Among 
those honoured was Sir Hamish MacLaren, 
Director of Electrical Engineering to the 
Admiralty, who received the degree of LL.D. 


x k * 
HARWELL ELECTRONICS COURSE 


Physicists and electronic engineers holding 
university degrees, or equivalent qualifications, 
are eligible to attend the eighth specialised course 
arranged by the Atomic Energy Research 
Establishment, Harwell, on the design, use and 
maintenance of electronic instruments employed 
in nuclear physics, radio-chemistry, and in work 
with radioisotopes. The course is limited to 
twelve persons and will be held at the Isotope 
School, from April 5 to April 9. Application 
forms, may be obtained from the Electronics 
Division, Harwell, near Didcot, Berkshire. The 
course fee is twelve guineas. 
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Book Reviews 


INCENTIVES ANALYSED 


Exiployee Remuneration and Incentives. The 
Institute of Cost and Works Accountants, 
Limited, 63, Portland-place, London, W.1. 
Distributors: Gee and Company (Publishers), 
Limited, 27-28, Basinghall-street, London, E.C.2. 
(7s. 6d.). 

This book has appeared at an appropriate 
time, when many of the large trade unions are 
attempting to obtain large rises in wages, while 
apparently ignoring the possible effect of the 
granting of their demands, not only on the 
economic status of the country, but on their own 
future prosperity. The matter is put succinctly 
in a section of the book entitled ‘‘ The Under- 
lying Principles,” where it is stated that “ the 
ability of the nation to dispose of its production 
at economic prices governs the price which 
industry is able to pay as remuneration and so 
the ultimate factor affecting the remuneration of 
labour is the economic stability of the country,” 
and, further, that “‘it is axiomatic that costs 
must be kept in an economic state by giving 
additional remuneration only in return for 
increased production.” 

These quotations must not be taken to 
indicate that the book is in any sense an attack 
on organised labour. Its purpose, admirably 
carried out, is to examine the whole question of 
wage levels and the various methods which have 
been devised with a view to increasing the 
output of labour. The advantages and dis- 
advantages of the various payment-by-results and 
bonus schemes are reviewed. It is stated that 
payment on a time basis is still the most prevalent 
method of remuneration in this country, pay- 
ment-by-results methods being, in general, re- 
stricted to larger firms. Time rate, the com- 
monest practice, has the advantages that it is 
easily understood (not always the case with some 
of the bonus systems) and requires the minimum 
of clerical work. Its main defect is that time 
of attendance is paid for, not work done during 
the time. Its success on a production basis 
will frequently depend on the employer-employee 
relationship, but in processes in which the 
employee has little or no control over the rate 
of production, it may be the most appropriate 
system. 

In addition to the various indvidual and group 
bonus systems which have been invented and 
applied, profit-sharing and co-partnership schemes 
have been introduced, basically with the idea 
of improving productivity. A list is given of 
the ‘‘ defects’? of profit-sharing. The first of 
these is that “‘ it is not certain that there will be 
any profits.” Looked at from the point of view 
of the education of the trade unions to an 
appreciation of their position in the economy 
of the country, this is not a defect, it is an 
advantage. The sooner workpeople realise that 
the maintenance of their standard of living 
depends more on themselves than on anyone 
else, the better. Much of what must be de- 
scribed as uninstructed talk about full employ- 
ment appears to have created a belief that 
workpeople have a right to wages, but if there 
are no profits, it will not be long before there are 
also no wages. It has not yet been explained 
how full employment is to be maintained in the 
Png industry if there are no orders for 
ships. 

{In this book, the word “ incentive” covers 
not only methods of payment under which more 
money is given for improved production, but also 
amenity services such as the provision of canteens, 
sports fields and housing facilities. The effect 
of measures of this kind on productivity must 
be difficult, or impossible, to estimate, but they 
m ist do something towards attracting labour so 
th it the better workers can be chosen ; and, more 
pi “ticularly, may reduce labour turnover. As the 
vi‘al question is now that of production, services 
of this kind should not be neglected, but the 


main incentive to workpeople for accepting new 
methods and giving of their best must be increased 
earnings. The demonstration and analysis of 
the various payment schemes given in this book 
are of great value, and it is to be hoped that it 
will be widely studied. Merely increasing the 
basic time rate, without any reference to output, 
is no way to improved productivity. As is 
remarked “‘ there is . . . the danger . . . that the 
paradoxical situation may arise-of output falling 
because wages are too high.” Unfortunately 
evidence is not lacking that this condition has 
already arisen in some industries. 


Atlas of End-Grain Photomicrographs for the 
Identification of Hardwoods. Forest Products 
Research Bulletin No. 26. H.M. Stationery 
Office, Kingsway, London, W.C.2 (12s. 6d.) 


This bulletin contains 396 photomicrographs at 
x 10 magnification showing the structure of the 
timbers described in Bulletin No. 25: A Lens 
Key, and is primarily intended for use in con- 
junction with that key. The introductory note 
includes lists of timbers chosen to illustrate the 
various features used in identification. The 
index gives both the botanical as well as the 
common name of the timbers described. The 
arrangement of the photomicrographs is in 
alphabetical order of the botanical name of the 
timber; this is the same arrangement as was 
adopted in the Lens Key. 


Table of Natural Logarithms for Arguments 
between Zero and Five to Sixteen Decimal 
Places. National Bureau of Standards Ap- 
plied Mathematics Series No. 31. The Super- 
intendent of Documents, U.S. Government 
Printing Office, Washington 25, D.C., U.S.A. 
(3-25 dols.) 


This table, a reissue of Volume III of a four 
volume table prepared by the New York Mathe- 
matical Tables Project, and published in 1941, 
contains 16-place values of the natural loga- 
rithms of the numbers from 0 to 5 at intervals of 
0-0001. These values were obtained from the 
20-place table of the natural logarithms of the 
integers from 1 to 100,000 given in Vega’s 
** Thesaurus Logarithmorum Completus ”’ (1794) 
by subtracting 4 log, 10 from these entries and 
then rounding to 16 decimal places. 


Stringent differencing and summation tests 
described in the introduction by Arnold N. 
Lowan revealed no error in the original 20-place 
logarithms and no errors have been reported in 
the present derived table during the twelve years 
it has been in circulation. A number with more 
than 5 significant digits whose logarithm is 
required is written as the product of a power of 
ten and a number between 1 and 10 before the 
necessary interpolation is performed. The 
logarithm desired is then obtained by adding the 
appropriate multiple of log, 10 to the interpolated 
value. Linear interpolation is shown to be 
capable of yielding 9-place accuracy and, where 
greater accuracy is needed, the use of Everett’s 
formula is recommended though it is pointed out 
that it is usually easier to obtain the logarithm 
from the series expansion of log, (1 + x). 

There is also a note on methods of inverse 
interpolation but, whenever more than 10 sig- 
nificant figures are desired in an antilogarithm, 
this is more readily obtained by direct inter- 
polation from a table of the exponential function 
such as the one already published in the same 
series. When the companion volume of natural 
logarithms from 5 to 10 at intervals of 0-0001 
is reissued, engineers and other practical com- 
puters will have available a table of natural 
logarithms which, in range and interval of the 
argument together with the number of decimal 
places of the logarithm, is superior to any 
previously published table. 
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British Standards 


The following publications have been issued by 
the British Standards Institution. Copies are avail- 
able from the Sales Department of the Institution, 
2, Park-street, London, W.1, at the price given after 
each title. 


Use of Structural Steel in Building (Addendum slip 
P.D. 1736). 


(2s. 6d., post free.) 


A recently-issued addendum slip to B.S. 449: 1948, 
a specification covering the use of structural steel in 
building, is designated Addendum No. 1 (P.D. 1736) 
and deals with the use of structural steel in building. 
It is pointed out that the need for extending the 
scope of B.S. 449 to include the practice of using 
tubular steel members in building has been apparent 
for some time. Rather than await a full revision of 
B.S. 449, the present addenda has been issued. It 
sets out the modifications of, and additions to, 
clauses of B.S. 449 which can be applied to tubular- 
steel structures. Iu due course the addendum will 
be incorporated with the body of B.S. 449. 


Use of Desiccants in Packaging (Section 19 of 
Packaging Code). 
(3s., post free.) 

For certain packages containing various electrical 
components or delicate scientific and optical instru- 
ments it is essential to ensure that the humidity 
within the package remains reasonably constant. 
The type of packaging which achieves this is known 
as a desiccated package and the method is dealt with 
fully in a new section to B.S. 1133, The Packaging 
Code. This, Section 19, is entitled ‘“* Use of desic- 
cants in packaging.” It describes the method to be 
employed and deals with factors governing the choice 
of desiccant, the determination of the quantity 
needed and other considerations. The present 
section completes that part of the Packaging Code 
which relates to the protection of contents against 
deterioration. The other sections, two in number, 
are Section 5, which covers protection against 
spoilage by micro-organisms, insects, mice and 
rodents (2s., post free) and Section 6, which is con- 
cerned with the temporary prevention of the corrosion 
of metal surfaces during transportation and storage 
(10s. 6d., post free). 


& 2 & 


Books Received 


World Road Statistics, 1953. International Road 
Federation, 18, South-street, London, W.1. (12s. 6d. 
post free.) 

Shows and Exhibitions for Business Men. By J. M. 
TEMPLETON. Elliot’s Right Way Books, Glad 
House, The Glade, Kingswood, Surrey. (6s. net.) 

Magnetic Amplifiers and Saturable Reactors. Edited 
by Dr. M. G. Say. George Newnes, Limited, 
Tower House, Southampton-street, London, W.C.2. 
(21s. net.) 

Cathode-Ray Tubes. Edited by Dr. M. G. Say. 
George Newnes, Limited, Tower House, Southamp- 
ton-street, London, W.C.2. (25s. net.) 

Sample Survey Methods and Theory. Vol. 1. Methods 
and Applications. Vol. 2. Theory. By Morris H. 
HANSEN, WILLIAM N. Hurwitz and WILLIAM G. 
Mapow. John Wiley and Sons, Incorporated, 
440, Fourth-avenue, New York 16, U.S.A. (Vol. 1, 
8 dols ; Vol. 2, 7 dols) ; and Chapman and Hall, 
Limited, 37, Essex-street, London, W.C.2. (Vol. 1, 
64s. net ; Vol. 2, 56s. net.) 

Temperature Measurement in FW a 
By ProressoR H. DEAN Baker, E. A. RyDeR and 
N. H. Baker. John Wiley and Sons, Incorporated, 
440, Fourth-avenue, New York 16, U.S.A. (3-75 
dols.) ; and Chapman and Hall, Limited, 37, 
Essex-street, London, W.C.2. (30s. net.) 

Electric Traction Handbook (Control). By R. 
Brooks. Sir Isaac Pitman and Sons, Limited, 
Pitman House, Parker-street, Kingsway, London, 
W.C.2. (30s. net.) 

Geschichte des Eisens. Compiled by Dr. Orto 
JOHANNSEN. Third revised edition. Verlag Stahl- 
eisen m.b.H., Breitestrasse 27, Diisseldorf, Germany. 

(75 D.M.) 

Spannbeton-Erlauterungen zu DIN4227. By Pro- 
FESSOR HuBERT RUscH. Wilhelm Ernst und Sohn, 
Hohenzollerndamm 169, Berlin-Wilmersdorf. 
(G D.M.); and Lange, Maxwell and Springer,. 
Limited, 242, Marylebone-road, London, N.W.1. 
(5s. 3d.) 

Modern Armature Cor ‘ruction, Winding and Repair. 
By Stuart F. Puttrotr. Sir Isaac Pitman and 
Sons, Limited, Pitman House, Parker-street, Kings~ 
way, London, W.C.2. (30s. net.) 
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MOTOR-VEHICLE INDUSTRY 
SIGNIFICANCE OF THE SMALL CAR 


sia motor-vehicle industry has just had a very successful year, and is looking 


forward with reasonable confidence to high output in 1954. 
vehicles were produced, 20 per cent. more than in 1952. 
however, to passenger cars and to the home market. 


In 1953, 835,000 
The increase was confined, 
The number of commercial 


vehicles produced was 240,000, 1 per cent. fewer than in 1952; and the number of 


motor vehicles exported was 413,300, 6 per cent. fewer than in 1952. 


Prospects 


have been improving in some overseas markets, notably Australia and New Zealand ; 
but in others increased competition, particularly from German manufacturers, whose 
progress in the past two years has been remarkable, will make it exceedingly difficult 
for British manufacturers to maintain their share of the world market, which seems 


more likely to contract than to expand in 1954. 
Many observers are predicting a fall of 10 per 
cent. in sales of cars in the United States (now 
one of the largest British markets) from the record 
of £6°1 millions achieved in 1953. 

Some United States manufacturers, however, 
do not share this view; the General Motors 
Corporation are planning expansions, and the 
number employed by the Ford Motor Company 
of America is now 5 per cent. higher than a year 
ago. Mr. R. Gresham Cooke, director of the 
Society of Motor Manufacturers and Traders, 
stated recently that the volume of British exports 
in 1953, was something of an achievement in 
the light of world trading conditions; worsening 
conditions in 1954 would “ make a tremendous 
call on the industry’s resources to hold, let alone 
expand, the 1953 level of shipments.” In 
Mr. Cooke’s opinion, the great problem facing 
the motor-vehicle industry was that of keeping 
down costs. 

It now seems clear that a further increase in 
output in 1954, will have to be based on a higher 
volume of sales in the home market. At a time 
when it is urgently necessary to increase British 
exports of engineering products this may seem 
a retrograde step; but a larger output for the 
home market is to be welcomed in so far as it 
will enable manufacturers to keep down costs 
and thus maintain export sales, which, despite 
the set-back, totalled £300 millions for all motor- 
vehicle products in 1953. Under-employment 
in an industry which, directly and indirectly, 
gives employment to 600,000 workpeople could, 
in any case, have grave repercussions throughout 
the British economy. Even admitting their 
desirability, it still remains to be established 
whether a higher volume of sales of cars on the 
home market will, in fact, be possible. 


HOW MANY MOTORISTS? 


It is still not clear to what extent the high 
volume of production for the home market in 
1953, has wiped out the arrears of demand 
created by the restrictions of the war and the 
post-war years, but recent trends in second-hand 
prices suggest that they have now been almost 
eliminated. Some models of post-war cars, 
which until recently could command considerable 
premiums above their purchase price, are now 
depreciating in value at about the normal pre- 
war rate of 20 per cent. per annum. A further 
increase in sales of cars to the home market will, 
therefore, require an extension of car ownership 
to new classes within the community. All but 
a very small proportion of the new cars purchased 
since the war must have been for business pur- 


Allowing for depreciation, the annual running 
costs of the cheapest models of post-war cars 
can hardly have been less than about £150 per 


annum. Few, apart from enthusiasts and people 
with incomes in excess of £1,000, would therefore 
be likely to acquire a new car for purely pleasure 
purposes. Pleasure motoring, even with second- 
hand cars, has been largely out of the question 
because of inflated prices. If, therefore, there 
is to be any large increase in the number of cars 
on British roads, the cost of motoring will have 
to fall considerably. This is by no means 
impossible; purchase tax at present adds 50 
per cent. to the wholesale price of a car, the 
petrol tax more than doubles fuel costs, and the 
licence duty is still onerous for the small car 
owner. Car manufacturers, by concentrating 
on small low-powered cars, might be able to 
reduce appreciably initial as well as running 
costs; and for a motorist buying, say, a four- 
year old car, it is quite possible that running 
costs, including depreciation, could be cut to 
well under £100 per annum and probably to 
£50 per annum, if substantial reductions were 
made in taxation. 

This would open up prospects of enormously 
increased sales. Only about one in six British 
families at present owns a car. Even if one in 
three families were car-owners, this would still 
be a low proportion by American standards, 
so that an increase in the number of cars on the 
road to 5 million vehicles from the August, 1953, 
total of 2-73 millions, within the next five to ten 
years, is within the bounds of possibility. It 
would, of course, raise urgent problems of road 
improvement and maintenance. The Govern- 
ment’s recently announced programme for the 
roads is only a beginning, as Mr. Gresham Cooke 
has pointed out; it does not mean spending £50 
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millions in the next three years, but a pio- 
gressive increase from nil next year to £2 § 
millions the following year, then £7 millions a d 
not more than £10 millions a year thereaft: ,, 
This must be compared with the annual cc 1- 
tribution, estimated by Sir Patrick Hennes y 
at £300 millions, which the motor industry mak 2s5 
to the Exchequer. 

In the present state of the British econon.y, 
however, it is difficult to see how a grea ly 
increased outlay on the roads can be afforde {; 
and in any case, although possible, it is perhz s 
rather unreal to suppose that the number of c: rs 
in use will double by 1960. Much depends upon 
what assumptions are made about taxation. With 
out substantial reductions the motor-vehicle in- 
dustry may find it difficult to maintain the recent 
rate of progress, by which the number of motor- 
car licences current rose by nearly 11 per cent. 
between August, 1952, and August, 1953. This 
rate, which is more than twice that of the two 
previous years, compares with an average of 
10 per cent. per annum for the years 1935 to 1938, 


MORE SMALL CARS 


Sales experience should show, before 1954 is 
well advanced, whether the confidence which the 
motor-vehicle manufacturers have placed in 
small cars as a means of developing the home 
market has been justified. From the diagrams 
on this page, showing the trend of output of cars 
by size groups, it will be seen that the upward 
trend for cars of 1,600 c.c. and under was par- 
ticularly pronounced in 1953, though there was 
also a large increase in the output of cars over 
2,200 c.c. In the latter case, however, the 
greater part of the increase went for export, 
whereas most of the increase in output of the 
small cars, about 33 per cent., was for the home 
market. Home sales of the cheapest and 
smallest cars have been particularly strong in 
recent months. The output of the Ford Motor 
Company’s Popular model, at £390 the cheapest 
car in the world, is at the rate of 350 a day. The 
Morris Minor is being produced at the rate of 
about 270 a day, the Austin 30 at about 200, 
and the Standard Eight at about 160 a day. 

The success of these cars has not been confined 
solely or even mainly to the home market; 
indeed the Ford Motor Company appear to 
regard the Anglia and the Prefect as their principal 
export models, and are prepared to increase their 
output of these once the high initial demand for 
the Popular eases off. The export proportion 
for the Morris Minor is currently about 70 per 
cent., for the Standard Eight about 60 per cent., 
and for the Austin 30 about 50 per cent. In- 
creased output of small and “‘ baby ” cars is but 
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Kingdom 


after the fall experienced in the two 


previous years. Production is given in monthly average quantities for cars and chassis. 
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one aspect of the more general policy of motor- 
yehicle manufacturers, which could be deduced 
from the show of models at the Motor Show in 
October. This policy can perhaps be most 
succinctly described as ‘‘ making the model for 
the market.”” Immediately after the war, it was 
the opinion of many in the motor-vehicle industry 
that the future lay with the larger car, which was 
held to meet best the demands of the export 
markets. Volume production of a minimum of 
basic models of such a car, it was considered, 
would enable it to be marketed at such a _ price 
as would ensure for it the widest sales. In the 
event, although the larger car has proved to be 
the most acceptable in many markets, a high 
proportion of British exports have been of 
smaller cars. From Table I, taken from the 
Trade and Navigation Accounts of the United 
Kingdom, which shows the distribution of exports 
by size groups, it may be seen that 53 per cent. 
of the British cars exported in the past three 
years have not exceeded 1,600 c.c. 


INCREASING EUROPEAN 
COMPETITION 
Continental manufacturers, concentrating 
mainly upon small cars, have greatly increased 
their output and exports in the past few years. 
It is true that their successes have been scored 


largely, though by no means entirely, in the 
European markets; but these are also very 
important markets for British manufacturers, 
as may be seen from Table II, also taken from the 
Trade and Navigation Accounts. In total, they 
account for about a quarter of the British exports 
of cars. Low running costs are just as important 
in these markets as in the United Kingdom, and 
for many Continental motorists a serviceable car 
which will suffer least from neglect is more 
important than one with many refinements, which 
requires much care and attention. 

The most conspicuous success is, perhaps, 
that of the German Volkswagen. In 1953, over 
180,000 were produced, 44,000 more than in 
1952. Exports, which in 1953, accounted for 
nearly 38 per cent. of the total output, were half 
as large again as in 1952. A new and better- 
upholstered model of the Volkswagen, which, 
with an engine of 30 h.p., can achieve a maximum 
speed of 70 m.p.h., is now coming off the 
assembly line, and it is expected that the output 
will be raised to an annual rate of 200,000 in 
1954. The total German car output rose by 
19 per cent. to 359,000 cars in 1953, and exports 
from 32 to 35 per cent. Current demand on the 
home market is still said to be exceeding the 
supply, but the present rate of increase in output 
is greater than that of the standard of living in 


TABLE I.—UNITED KINGDOM: EXPorTS OF CARS, BY TYPES 





































































































| Number (1,000) Value (£1,000) 
_— l : 
| 1951 | 1952 | 1953 1951 1952 1953 
| 
| | 
Complete cars, assembled:— | 
Not exceeding 1,000 c.c. . i 31 26 33 8,497 7,659 9,601 
Exceeding 1,000 c.c., not exceeding 1, 600 c.c. a 137 123 85 45,941 44,745 31,252 
Exceeding 1 "600 c.c., not exceeding 2,200 c.c. ms 37 20 15 16,998 10,476 7,544 
Exceeding 2. 200 c.c., not exceeding 2,800 c.c. a 20 23 31 9,902 10,809 14,005 
Exceeding 2,800 c.c., not manatees 3,500 c.c. “ 5 8 7 | 4,028 6,923 5,981 
Exceeding 3,500 c.c.  .. 4 ‘a 4 2 2 | 3,610 2,178 2,346 
Not assembled :-— | 
Not exceeding 1,000 c.c. : ey 10 11 19 2,035 2,486 ,109 
Exceeding 1,000 c.c., not exceeding 1, 600 c.c. ied 50 42 43 12,730 11,774 12,163 
Exceeding 1,600 c.c., not exceeding 2, "200 c.c. “a 5 4 4 1,779 1,285 1,376 
Exceeding 2 200 c.c., not exceeding z 800 c.c. ee 9 17 24 2,546 5,520 7,425 
Exceeding 2 800 c.c., not ect 3,500 c.c. — — oo 14 17 45 
Exceeding 3,500 c.c. 2 — — 1 87 25 493 
Total Sw os es a es si 308 276 264 108,167 103,899 96,340 
Chassis. 
Not exceeding 1,000 c.c. ‘ so 2 1 3 233 174 410 
Exceeding 1,000 c.c., not exceeding 1, 600 c.c. - 43 20 15 7,548 4,253 2,840 
Exceeding 1 "600 c.c., not exceeding ri 200 c.c. ath 10 5 6 2,166 1,162 1,325 
Exceeding 2,200 c.c., not mameee 5 2,800 c.c. was 5 7 14 875 1,484 2,961 
Exceeding 2, "300 c.c... ; é< a 1 — 131 305 63 
Total 5a se sie “a “a wa 60 34 38 10,953 7,378 7,599 
Grand Total at ae ne Fe aa 368 310 302 119,120 111,277 103,939 
TABLE Il.—Unrrep K1inGpom: Exports OF NEw CARS AND CHASSIS 
Number (1,000) Value (£1,000) 
1951 | 1952 | 1953 1951 1952 1953 
Complete Cars. 
British West Africa > es oe 5 4 4 1,790 1,737 1,935 
Union of South Africa .. Ms on 23 18 20 6,031 5,319 5,905 
Southern Rhodesia ee es sa 4 4 5 1,639 1,569 1,940 
British East — . ne “a 5 4 3 1,991 1,548 1,317 
Malaya om : + Ss et 14 11 7 4,956 4,104 2,798 
Ceylon te ae 5 es 33 5 4 4 1,547 1,601 1,451 
Australia .. as ee ee ne 58 31 24 23,016 11,942 8,528 
New Zealand es ae ‘ie ou 30 26 21 10,518 9,279 6,841 
Canada ‘ie i a 27 21 29 8,423 7,517 10,588 
British West Indies | ae i ia 4 4 5 1,364 1,592 2,017 
Irish Republic 42 ae a ae 12 10 12 2,905 2,636 3,092 
Sweden BS - we maf on 16 14 22 5,522 4,746 i 
Denmark : . ue ate 2 5 il 812 1,660 3,709 
Western Germany ne pie ae 2 - 3 955 1,021 1,224 
Netherlands a we se se 8 7 9 2,358 2,491 2,922 
Igium ws we = - es 11 13 il ,624 4,640 3,796 
France 2 2 3 844 1,301 1, 
Swit ae” ‘ Sa ao 3 3 3 1,384 1,272 1,087 
United States of America isk we 20 31 25 7,407 13,306 11,704 
er Countries .. é ae ee 58 62 83 21,081 24,618 17 "490 
Total oe ne ds “i 309 276 264 108,167 103,899 96,340 
Chassis. 
Ausiralia .. 49 27 36 8,425 5,238 7,234 
New Zealand 3 1 — 791 313 15 
Oth r Commonwealth Countries sand the 
Ir sh Republic .. 3 3 a 609 646 80 
Ig um = a je ~ 1 _ — 293 175 152 
Urusuay .. ee ea 1 1 — 369 377 — 
Oth.r Foreign Countries 3 2 2 466 629 118 
Total a ad 60 34 38 10,953 7,378 7,599 
Total, Complete Cars and Chassis | 369 310 302 119,120 111,277 103,939 
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Germany, and, consequently, German manv- 
facturers will be thrown more and more upon the 
export markets. 

Increasing competition already appears to 
have caused a setback to the manufacture of cars 
in France. In contrast with the output in the 
other main European producing countries, the 
French output fell in 1953; although it was still 
at a high level, only 369,000 cars were produced, 
compared with 365,000 in 1952. ‘The Renault 
works suffered most, the output of the well- 
known “ baby” Renault falling from 95,000 in 
1952, to 85,000 in 1953. The output of the 
** baby ” car made by the second largest French 
producer, the Citroen Company, on the other 
hand, increased. This is said to be the only 
French model for which there is any considerable 
waiting list, and which still commands a sub- 
stantial premium when sold second-hand; a 
customer may have to wait up to 24 years for 
delivery. 

The growth of competition has already caused 
prices to be cut, and in 1954, the profit margins 
in many European markets will not be large; 
even so, British manufacturers, with their new 
models, may be expected to maintain their 
ground, and thus to reverse the trend of recent 
years. In 1953, the British share of the European 
markets fell to about 28 per cent., compared with 
32 per cent. in 1952. In Switzerland, where the 
absence of import restrictions makes a fair 
comparison possible, the proportion of new 
registrations accounted for by British cars has 
fallen from 35 per cent. in 1946 to about 14 per 
cent. in 1953; the German proportion, on the 
other hand, has increased from about 4 to 47 
per cent. In some markets, relaxation of 
restrictions should certainly enable British manu- 
facturers to increase their sales. In Sweden, 
import licences for British cars have been 
increased by 30 per cent. Swedish imports of 
British cars reached the record number of 70,000 
in 1953. There was considerable improvement 
in the Dutch market in 1953, and Greek imports 
are now unrestricted. In Belgium, however, 
imports are to be more closely controlled; as 
from January 1, most of the cars sold there 
must be assembled within the Benelux territory, 
and imports of complete cars are to be restricted 
to 250 of each make per year. Concessions are 
being made, however, for manufacturers whose 
assembly arrangements in Belgium are in hand, 
but not yet complete. 

Compulsory local assembly can have few 
attractions for British manufacturers. The ship- 
ment of parts instead of complete vehicles will 
result in some saving in freight costs, but the 
saving will be greater for American makers. 
The import duty will be only 9 per cent. as 
compared with 24 per cent. for complete vehicles, 
but this will be entirely offset by the higher cost 
of local assembly. British cars assembled in 
Benelux countries will, of course, have access to 
all the Benelux markets and it may be possible, 
therefore, to increase exports to the Netherlands, 
since Dutch imports through other channels are 
unaffected. To some British manufacturers, 
assembly in the Netherlands, where wage rates 
are lower, has been considered the more attrac- 
tive course, although Austin cars are to be 
assembled in Belgium. 

Narrow nationalism in the European markets, 
where licensing policy has often seemed arbitrary 
and unpredictable, must add greatly to the diffi- 
culties of British exporters. The “ integration ” 
of the European car market, to which a committee 
of the Organisation for European Economic 
Co-operation has devoted considerable study, 
remains a remote ideal. When positive proposals 
were considered recently, it was found that the 
various European authorities would not agree 
to grant licences for each others’ cars in adequate 
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quantities. The progress of British exports of 
cars in European markets, meanwhile, depends 
very much on the terms reached in international 
trade agreements. The increased quota allowed 
for British cars in Sweden, for example, is the 
direct consequence of the higher level of Swedish 
exports which have been admitted to the United 
Kingdom. 


HIGH DOLLAR EARNINGS 


The United States is now the largest single 
British market, measured by the value of complete 
cars imported, and, if chassis are included, is 
second only to Australia. The value of cars 
exported to Canada, £10-6 millions, was some- 
what lower than to the United States, but the 
number of cars exported to Canada was actually 
higher. It is something of an achievement that 
British manufacturers can sell at all in the 
United States, where 70 per cent. of the world’s 
cars are produced, and success has again been 
achieved by offering a car which meets the 
specific needs of the market. The ordinary 
British saloon car sold well in the United States 
when American cars were in short supply. 
British manufacturers were quick to seize their 
opportunity to earn valuable dollars, but the 
market for these cars has been somewhat 
reduced. Many are still being sold, but the 
attraction to the American citizen of economical 
running and easy parking in urban areas appears 
to be much less than once was hoped. The lack 
of success of the small Renault car, and the very 
slow progress made by the Volkswagen, are 
instructive. 

The increase in British exports of sports cars 
has been remarkable. These have now estab- 
lished themselves so firmly in the affections of 
motoring enthusiasts in the United States that 
manufacturers in that country are giving serious 
attention to developing a market for themselves. 
Some are already offering so-called sports cars, 
but these are not strictly comparable with the 
British cars in type and performance. One 
model at least, however, the Corvette, made by 
the General Motors Corporation, the output of 
which is scheduled to be 1,000 a month in 1954, 
is likely to give serious competition. The 
British sports cars which have made most progress 
in the past three years are the M.G. and the 
Jaguar, although other makes are gaining ground 
rapidly. The Austin Healey, in particular, has 
made great headway since it was first marketed 
in the United States in July. British manu- 
facturers are steadily building up organisations 
which should develop the market still further; 
for example, American dealers are being trained 
by British technicians in the maintenance and 
repair of Jaguar cars as a first step to providing a 
nation-wide service for the 14,000 Jaguars on 
United States roads. The Standard Motor 
Company have formed a United States subsidiary 
which will handle the whole range of Standard 
and Triumph cars, but it will probably be occupied 
mainly with selling the new Triumph sports 
car. 

In Canada, as in the other Commonwealth 
markets, sales are firmly based on the ordinary 
types of British saloon cars. Since the relaxation 
of credit-buying, the sales of British cars have 
steadily increased. This has been accompanied 
by an increasing output of motor-vehicles in 
Canada; in 1953, 477,000 cars were produced, 
12 per cent. more than in 1952. An American 
slump would darken the outlook of course, but 
there is every prospect that British sales in Canada 
will at least be maintained, if not actually 
increased, in 1954. 


ASSEMBLY OVERSEAS 


In some other Commonwealth markets, sales 
are likely to increase. Continuing import 


restrictions have steadily reduced British exports 
to New Zealand since 1951, but import licences 
are to be increased by 50 per cent. in 1954. This 
follows the considerable improvement in New 
Zealand trade resulting from a high level of 
exports, notably wool, which in twelve months 
doubled the country’s sterling reserves. The 
same conditions are enabling licensing restrictions 
to be progressively relaxed in Australia, and the 
downward trend of British exports to that 
country, which continued in 1953, should be 
arrested. It is becoming increasingly clear, 
however, that the market will be best developed 
by further increasing local assembly and manu- 
facture. The production of the Holden car, by 
the Australian subsidiary of the General Motors 
Corporation, is now approaching 50,000 a year, 
and it is hoped to export a substantial proportion 
to New Zealand, Malaya, Hong Kong, and other 
markets. 


CHASSIS FROM THE 
UNITED KINGDOM 


Body-building for vehicles has been long estab- 
lished in Australia, and chassis constitute a 
steadily growing proportion of the motor-vehicle 
imports from the United Kingdom. In 1953, 
the number of British car chassis exported to 
Australia was half as large again as the number of 
complete vehicles, whereas in 1951 there were 18 
per cent. more complete cars than chassis. A 
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large proportion of the complete cars, moreo er, 
is already exported in knocked-down form ‘or 
local assembly. 

Local assembly overseas is now becoming ‘he 
rule rather than the exception; the British F 5rd 
Motor Company alone have assembly plant. in 
17 countries. The proportion of chassis ind 
unassembled vehicles to total British export. of 
cars in 1953 was 43 per cent., which comp.res 
with 33 per cent. in 1952 and 29 per cen. in 
1948. Manufacturers of cars in the United Si ates 
and in Europe have also had to build up 
local assembly plants in order to maintain 
exports; the Germans are now findings it 
necessary to assembly the Volkswagen in Brazil, 
to expand their exports to South America. The 
advantages of local assembly are often doubtful, 
even for the country in which it is being under- 
taken; but the complete manufacture of cars 
which growing nationalism in some markets 
demands, can seldom be desirable. In India, 
where the low income per head putsa mass market 
and the economies of volume production out 
of the question, the advantages of local manu- 
facture are far from apparent. Nevertheless, the 
Indian Government are going ahead with plans 
for establishing a motor-car industry. The five 
companies who have been permitted to continue 
to assemble motor-vehicles are threatened with 
nationalisation unless they make “adequate” 
progress towards manufacture, instead of 


TABLE III.—UNiITED KINGDOM: ExporTs OF COMMERCIAL VEHICLES, BY TYPES 












































Number Value (£1,000) 
1951 1952 1953 1951 | 1952 | 1953 
Complete mean 
Not exceeding 3 tons =e es = 64,482 57,505 46,553 22,496 22,761 18,353 
Exceeding 3 tons:— 
With Dieselengines  .. a oe is 623 844 1,228 1,327 1,832 2,398 
Other a 32 “a 635 1,105 1,235 622 1,186 1,589 
Coaches and | omnibuses :— — 
Single-deck oa a a ie aa 884 1,295 768 3,452 5,098 2,671 
Double-deck .. 15 34 43 63 148 187 
Tractors (other than track-laying agricultural 
and works and industrial tractors of — 
used in factories, rads ee 509 807 946 511 904 1,085 
All other descriptions ore ae oa 575 594 790 1,109 1,038 1,343 
Total a —- ~ a on 67,723 62,184 51,583 29,580 32,967 27,626 
Chassis. 
For goods vehicles:— 
Assembled with Diesel engines és ee 4,551 4,856 4,003 5,498 6,726 5,052 
Assembled, other i sie = 14,976 15,269 10,401 7,154 8,539 5,685 
Not assembled with Diesel engines a ua 6,340 7,099 5,341 | 6,815 7,954 5,844 
Not assembled, other .. ae ea 40,110 35,320 37,968 15,664 16, 637 16,068 
For electric trolley buses - 56 ‘4 48 47 9 121 126 28 
For hes an « — 
Single-deck we “ a ae “a 3,072 3,529 1,950 3,923 4,777 2,849 
Double-deck < oi oe 4 229 105 63 447 207 129 
Other ae ‘ 29 17 25 31 13 
Total or ee we ea at 69,370 66,254 59,752 39,647 44,997 | 35,668 
Grand Total os 5 sie oe 137,093 128,438 111,335 69,227 77,965 | 63,293 





TaBLe IV.—UNITED KINGDOM: Exports OF NEW COMMERCIAL VEHICLES AND CHASSIS 



































Number Value (£1,000) 
1951 | 1952 | 1953 1951 | 1952 | 1953 
Complete a | | 

British West Africa pan 1,670 2,023 2,262 942 1,520 1,662 
British East Africa ea Sal 3,259 2,411 2,267 1,429 1,368 | 1,231 
Malaya . oe . | 2,374 2,516 1,701 1 016 1,261 996 
Australia .. aie *% in 14,251 7,046 7,301 4,999 2,890 2,721 
New Zealand o — oa 3,916 3,904 1,688 1,362 1,719 | 1,284 
Denmark .. - se mi 1,049 2,114 3,105 331 611 | 930 
Iraq ee ae 7 re 206 530 548 337 482 993 
Other countries .. ie ae 40,998 41,640 30,711 19,164 23,117 17,808 

Total ae ee we 67,723 62,184 51,583 29,580 32,968 | 27,625 

ae. 

a eae = = aw 1,066 2,067 2,896 591 1,222 | 1,576 
Nige - pa 1,514 3,192 2,703 766 2,025 1,670 
Union "of South Africa. ee 4,179 4,586 5,274 2,584 4,017 | 3,964 
British East oe ue eal 2,058 2,337 2,452 1 4 1,655 1,741 
India - . 1,857 1,769 1,184 1,197 874 
Australia... 21:986 10, 14/807 10, 317 53525 | 4,733 
New Zealand 5,902 4, {642 2,396 2354 | 1,217 
Denmark .. oe ee wa 1,856 5,434 3,107 819 2,738 1,455 
Netherlands os bit “a 1,777 1,619 1,943 1,066 1,125 1,222 
Belgium... - uA Pr 1,795 3,084 3,174 987 9284 2,297 
Portugal .. oe os my) 1,319 | 1,273 1,263 1,317 1,007 
Turkey sec eel Bae 2274 | 4,179 1,656 1,321 (057 1,487 
Other « countries .. ae ee 21,787 | 21,026 16,918 14,640 16,481 12,285 

we - jw we ok 1 - ae. |. ae 39,647 44,997 | 35,668 

Grand Total s ve 137,093 | 128,438 | 111,335 | 69,227 i 77,965 | 63,29: 
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assembly, and seven companies are threatened 
with liquidation unless, within three years, they 
tuin to other work, such as the manufacture of 
components for the manufacturing companies 


or the servicing of vehicles. By 1956, the 
companies assembling cars must have at least 
50 per cent. of the components made in India. 
The British Motor Corporation, the Standard 
Motor Company, and the Rootes Group are all 
involved, as well as the American Studebaker and 
Dodge companies. The Indian Government 
scheme, probably with some justification, includes 
commercial vehicles as well as cars, and it is 
reported that the Tata Company have a scheme 
for making goods-vehicles in conjunction with 
the German Mercedes-Benz. 


CUTTING MANUFACTURING 
COSTS 

All these difficulties and restrictions in the 
export markets are a serious handicap to British 
manufacturers in their efforts to keep down 
prices; nevertheless, substantial cuts were made 
in 1953. - Rising wages and material costs in the 
past few years have offset the economies arising 
from more efficient production methods. Mr. 
§. C. Butler, assistant to the managing director of 
Vauxhall Motors, estimated that factory costs, 
which account for about 70 per cent. of the 
home-market list price of a car, rose by 20 per 
cent. in the three years to July, 1953; material 
costs over the same period rose by 25 per cent. 
The engineers’ claim for higher wages adds to the 
difficulties, but, provided that a high volume of 
production can be maintained and the motor- 
vehicle manufacturers can derive full benefit from 
the heavy investment which has been undertaken 
in recent years in improving plant and production 
methods, there is every possibility that the future 
trend of costs may be downward. 

The amalgamation and integration of manu- 
facturing facilities which have taken place within 
the industry have every justification if, by facili- 
tating standardisation and simplification, they 
enable British manufacturers to cut costs and 
maintain competitive prices. Within the British 
Motor Corporation, much has been done already. 
Production is being simplified by concentrating 
resources in selected plants. Re-organisation of 
engine output by limiting the number of basic 
designs has caused some temporary redundancy, 
but extra workpeople will be required as the 
output is increased. Mr. L. P. Lord recently 
indicated the magnitude of the task which the 
B.M.C. are undertaking when he said that 15,000 
machines are being “‘ reshuffled’? among the 
various factories. The absorption of the body- 
builders, Fisher and Ludlow, Limited, by the 
B.M.C., and of Briggs Motor Bodies, Limited, by 
the Ford Motor Company, has not so far resulted 
in any far-reaching changes, although, of course, 


TOTAL PRODUCTION 
The overall production 


of commercial vehicles 
in the United Kingdom, 
shown as monthly aver- 
age quantities for the 
various types in succeed- 
ing years, fell slightly 
during 1953. The fall 
in 15-cwt. to 6-ton 
veh'cles is not matched 
by the rise in those 
ove- 6 tons. Public 
autiorities have now 
cor:pleted their imme- 
dia e post-war schemes 
of -ehicle replacement. 
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direct control by the motor-vehicle manufac- 
turers has many advantages. 


FALL IN SALES OF COMMERCIAL 
VEHICLES 


Markets for commercial vehicles overseas have 
been as difficult as markets for cars, but there 
has been no compensating increase in home sales 
of commercial vehicles, and consequently, output 
has fallen. 

In the home market, the recent denation- 
alisation of road transport has been a depressing 
factor, and, since most public authorities have 
now completed their programmes for replacing 
and modernising their fleets, the demand for 
public-service vehicles has been at a low level. 
Whereas, before nationalisation, there was a 
large increase in the demand for goods vehicles 
from holders of ‘“*C” licences who wanted to 
remain independent of State-controlled transport, 
many of these owners are now disposing of their 
vehicles. The demand from private long-distance 
hauliers, moreover, is likely to be small until the 
British Road Transport Commission have dis- 
posed of their vehicles. The sales of these 
vehicles so far have been far from encouraging; 
out of the first 3,147 offered on the first list, only 
616 were sold. Future disposals may be more 
satisfactory, however, for the first list was said 
to contain a large proportion of vehicles unsuit- 
able for long-distance work, many of them old 
and due for early replacement. 

From the output trends of commercial vehicles 
shown in the diagrams it seems that, among the 
goods vehicles, output was most depressed in the 
15-cwt. to 6-ton class; but the statistics are 
somewhat misleading, for they are affected by a 
change in the production programmes of the 
volume producers of commercial vehicles. 
Vauxhall Motors, Ltd., and the Rootes Group 
are now offering vehicles of 7-tons carrying 
capacity, which, in many instances, are being 
purchased in place of 5-ton lorries of similar 
construction. This also accounts for the increase 
in output shown in the diagram for vehicles of 
more than 6 tons capacity. The new vehicles 
made by the volume producers are not strictly 
comparable in type with those made by such 
heavy-vehicle manufacturers as Leyland Motors 
Limited, and Associated Commercial Vehicles, 
Limited, which have the advantage of robustness 
and low running costs, and score where the 
utilisation is high. Nevertheless, for many users 
the low initial cost and lighter maintenance of the 
Bedford and Rootes vehicles are very attractive, 
and these are offering a serious challenge to the 

5-ton to 7-ton vehicles made by the heavy-vehicle 
manufacturers. 

Both categories of manufacturers are now 
giving considerable attention to reducing running 
costs. The performance of petrol-engines is 
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being steadily improved, as the new Ford 
“* Cost-Cutter ’’ engine shows, and Diesel engines 
are being fitted in increasing numbers, even in 
vehicles of less than 3 tons capacity. The 
Standard Motor Company are to market an 
estate car with a Diesel engine, and a fleet of 25 
London taxis is now powered with Diesel 
versions of the Standard Vanguard automotive 
engine. 

As may be seen from Table III, taken from the 
Trade and Navigation Accounts, the exports of 
goods vehicles with Diesel engines continued to 
increase in 1953, while those of most other 
classes of commercial vehicles declined. Export 
prospects for the coming year are at least no 
worse than for 1953. In some markets, notably 
New Zealand and Australia — which is the largest 
British market, as will be seen from Table IV, 
also taken from the Trade and Navigation Accounts 
—sales should improve considerably; but in 
others increasing competition will make it 
difficult to maintain exports. In South Africa, 
for example, German manufacturers are making 
considerable headway; but British manufac- 
turers are reported to have received some large 
orders from South Africa, and also from India, 
where, besides foreign competition, they have to 
deal with Indian aspirations for local manufac- 
ture. Associated Commercial Vehicles, Limited, 
are reported to have received orders for 50 single- 
deck chassis for the West Bengal State Transport, 
and ten Matador chassis for the Gal Oya 
Development Board of India. 


SPEED LIMIT FOR HEAVY VEHICLES 


The heavy-vehicle builders continue to be 
hampered in their efforts to increase their 
exports, and also to maintain their homes sales, 
by the restrictions on the size and speed of 
vehicles which can be operated on British roads. 
These impose upon them the necessity of produc- 
ing two types of vehicles, one designed specifically 
for home, and one for export; inevitably costs are 
increased. The Government have lately shown 
considerable sympathy with the manufacturers’ 
point of view. An increase in the speed limit 
from 20 to 30 m.p.h. depends more upon the 
attitude of the lorry drivers, who are concerned 
about its effect on operating schedules, than 
upon the Government. 

The heavy-weight builders face a year of 
difficulties in 1954, but the outlook is better than 
some of them dared to hope last summer, and 
the new and improved models which they are 
now marketing should further strengthen their 
position. The prospect before the car manu- 
facturers, on the other hand, may be slightly less 
bright than it was a few months ago; but it does 
not necessarily follow that there will be any 
considerable falling-off from the high level of 
prosperity which they at present enjoy. 
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STRESSES IN A TANKER DURING 
LAUNCHING“ 


STRAIN GAUGES FOR TESTING LARGE STRUCTURES 


By A. J. Johnson, B.SC., A.C.G.1., and M. Meek, B.Sc. 


enn investigation described in this paper was carried out on a tanker of 11,000 tons 
deadweight. The objects were to examine the launching calculations for several 
depths of water over the way ends; to measure the longitudinal strains experienced by 
the vessel during launching; and to calculate the longitudinal strains during the 
launch and compare them with the measured values. To test the flexural rigidity of 
the hull girder, a simple static bending test was carried out with the ship afloat after 
the launch; this test consisted of measuring the changes of strain caused by filling 
several tanks. By this means the changes of stress could be related to accurately 
known changes of bending moment for use in calculating the launching stresses. 


It was necessary for the strain records from 
the various gauges during the launch to be syn- 
chronised, to be continuous, and to be identified 
with time and the position of the ship on the 
ways; and it was desirable that the gauges should 
be so located as to record the maximum strains 
experienced. 


SHIP DIMENSIONS AND LAUNCHING 
ARRANGEMENTS 

The vessel is a single-screw oil tanker, designed 
for 133 knots, and having two corrugated 
longitudinal bulkheads, a poop, bridge, and 
forecastle superstructure. There are four tanks 
forward and three aft of the pump room, which 
is amidships. The hull has the normal combina- 
tion of transverse frames at the sides and longi- 
tudinal frames at the deck and bottom. The 
dimensions are: length between perpendiculars, 
445 ft.; breadth moulded, 60 ft. 34 in.; depth 
moulded, 34 ft. The hull is welded except for 
the shell seams, upper-deck stringer angle, and 
the side and bottom framing attachments to 
the shell, which are riveted. At launching, the 
main structure was completed to the upper deck, 
and the poop and forecastle decks, the house on 
the poop, and the midship deckhouses and 
bridge structures were in position. No main 
machinery was on board, nor were the propeller 
and shafting. 

The principal dimensions of the ways, etc., 
were as follows: declivity of keel, # in. per foot; 

re 16-85 

declivity of ground ways, ay) 
length of ground ways, 520 ft., and of sliding 
ways, 327 ft.; after end of ground ways from 
after perpendicular, 120 ft., and forward end 
from forward perpendicular, 45 ft.; after end of 
sliding ways from after perpendicular, 73 ft.; 
and forward end (fore poppet) from forward 
perpendicular, 45 ft.; total width of bearing 
surfaces, 5 ft.; launching weight, 3,165 tons; 
weight of sliding ways, 50 tons; mean pressure 
on ways, 1°97 tons per square foot; depth of 
water over way ends, actual, 4 ft. 4in.; maximum 
depth available over way ends, 4 ft. 84 in.; 
minimum depth acceptable over way ends, 
3 ft. 6 in.; position of longitudinal centre of 
gravity of vessel, 0-92 ft. forward of amidships. 
Drag chains were used to check the vessel after 
launching. 


_ AUTOGRAPHIC STRAIN GAUGES 
“PHetecords obtained during the launch were 
measurements of strain, time and distance 
records, and sxeadings of the draught. The strain 


in. per foot; 


* Paper presentedon behalf of the British Ship- 
building Research Association to the North-East 
Coast Institution of Engineers and Shipbuilders at 
Neweastle-upon-Tyne, January 29, 1954. Abridged. 


gauges used were of the autographic type, 
recording the relative movements between two 
points on the structure, 100 in. apart. The 
movements were magnified five times by a lever 
and inscribed by a steel stylus on a celluloid 
strip moving at constant speed. Enlarging the 
record in an optical projector, measurements 
could be made to an accuracy of 0-001 in., 
corresponding to a stress of 0-026 ton per square 
inch in mild steel. A large number of such 
gauges may be driven from the same source of 
alternating current, and therefore they run 
synchronously. Eighteen of the gauges were 
fitted in the regions of tanks Nos. 4, 5 and 6, 
where the maximum strains were expected to 
occur; twelve of them were on the deck and 
six in the bottom of No. 5 tanks, just aft of the 
pump room. 

Gauge No. 7 was used as a master gauge, 
having a time base on the record, marked at 
4-second intervals; it was driven mechanically. 
The point at which perceptible movement of the 
vessel was observed was marked on the strip, 
and at that point all the gauges, which were 
synchronised, began to record. As the film 
speed was known, it was thus possible to plot 
records of strain on a base of time and, it was 
found, to relate the curves from transient 
characteristics, common to all records. 

One of the gauges also recorded the travel of 
the vessel down the ways. An observer, sta- 
tioned at the bow, closed an electrical contact 
as each staging upright along the side of the 
building berth was passed. The electrical im- 
pulse caused a mark to be made on a distance 
base on the gauge record, on which zero time 
was also marked. The spacing of the uprights 
being known, optical enlargement enabled a 
time-distance curve to be constructed for the 
travel of the vessel down the ways; thus strains 
could be related to time and distance travelled. 


RECORDS OBTAINED FROM 
STATIC TESTS 

While the vessel was being trimmed, by 
ballasting, before fitting the propeller, the 
opportunity was taken to impose on the hull 
two different conditions of hogging bending- 
moment. The strains were measured by gauges 
of the same length as those used in launching, 
and located in the same positions, but the 
recording heads were fitted with dial gauges 
which were read visually before and after each 
loading condition. The bending moment was 
applied by pumping water into the farthest 
forward and farthest aft centre tanks ; for the 
first measurement, 386 tons forward and 763 tons 
aft, and for the second, 588 tons and 859 tons, 
respectively. Strain-gauge readings were taken 
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before and after each loading condition, the 
differences giving the changes in strain assoc '..ted 
with the known changes of bending momen . 
During the static tests, the changes in deflec jon 
of the hull girder were also measured. A s:ries 
of five “* targets ’’ was fixed along the length o the 
ship and sights were taken on them by mears of 
a theodolite, situated at the after end oi the 
bridge deck, before and after each loading 
condition. The angular deviations measured 
were then converted to readings of deflection. 


DISCUSSION OF RESULTS 


Consideration of the launching curves showed 
that, with a decreased depth of water over the 
after end of the ways, the distance that the vesse] 
would travel before the stern lifted increased, but 
the load on the fore poppet remained constant, 
The minimum anti-tipping moment decreased 
rapidly with decreasing depth of water and was 
accompanied by an increase of maximum 
pressure on the hull as it passed over the end of 
the ways. 

The comparative curves obtained showed 
clearly the strains to which the vessel was 
subjected during the travel down the ways, 
For the first 200 ft., a sagging moment could be 
observed — possibly due to a deflection of the 
ground ways. This was followed by a hogging 
moment at about 270 ft. as the vessel passed over 
the after end of the ways. At the point where 
the stern lifted, there was a large sagging moment, 
after which the strain returned to approximately 
the value found for the ship at rest on the ways. 
It seemed reasonable to infer from the longi- 
tudinal distribution of strain in the upper deck 
that the maximum change of stress and of 
bending moment during the launch occurred 
close to the midship section. A number of free 
flexural vibrations of the ship were clearly 
visible on the records after the fore poppet had 
dropped off the way ends. 


EFFECT OF TEMPERATURE CHANGE 


The curves of calculated and of measured stress, 
when compared, showed a considerable excess of 
the measured stress over the calculated value 
during the early part of the passage down the 
ways. The small measured hogging change of 
stress at the point of maximum way-end pressure 
occurred somewhat earlier than the calculated 
position, and there was a slight excess of 
measured stress over the calculated value at the 
point of stern lift. When afloat, the observed 
stress indicated a sagging moment as against a 
small calculated hogging moment relative to the 
initial (zero travel) condition. The difference 
was only small (about 0-25 ton per square inch) 
and might be ascribed to the effect on the hull of 
passing from air temperature to water tempera- 
ture, or to errors in the calculation for the ship at 
rest on the ways. If the possibility of significant 
thermal stress changes were ignored, however, it 
would be necessary, in order to reconcile the 
measured and the calculated stresses for the 
floating vessel, to assume an additional hogging 
moment of some 10,000 ton-ft. when at rest on 
the ways. The maximum measured range of 
stress was 2-1 tons per square inch, as compared 
with a calculated range of 2:5 tons. It is 
unlikely that a very close agreement between 
calculated and measured stresses could be assured 
without a more precise knowledge of the charac- 
teristics of the ways and foundations under the 
application of load. It is probable that such 
characteristics vary appreciably between ship- 
yards. 

The paper was illustrated by diagrams showing 
the numbers and positions of the gauges as well 
as reproductions of the curves of measured and 
calculated values obtained, and the usual curves 
of moments, etc. 
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ANALYSIS OF RIGID-JOINTED 
PLANE FRAMEWORKS 


USE OF AN ELECTRONIC DIGITAL COMPUTOR 
By R. K. Livesley* and T. M. Charltont 


In a previous article,t a set of routines was de- 
scribed for the analysis of plane rigid-jointed 
frameworks on the Electronic Digital Computer 
at the University of Manchester. These routines, 
while able to handle a wide variety of structures, 
were limited by storage considerations to frames 
with less than 32 degrees of freedom - that is, 
with ten or less effective joints. Many building 
and bridge frameworks, however, have a much 
larger number of joints than this, and it is in the 
analysis of really large frames that the time and 
effort saved by an electronic computer are most 
valuable. The present article describes a new 
programme for the analysis of frames of any 
size. 

The limitation of the previous programme to 
frames with ten or less effective joints was 
imposed by the routines which set up and solved 
the linear equations connecting the joint dis- 
placements and the various applied loads. It is 
fairly easy to modify these routines to deal with 
equations containing up to 63 unknowns, thus 
allowing for frameworks with up to 21 joints. 
There are certain practical objections to this 
procedure, however, which render some other 
method of dealing with large frames desirable. 

First, it is clear that doubling the number of 
equations would quadruple the storage space 
required. It has been found from practical 
experience that the chance of a machine error 
occurring during a calculation, while remote, is a 
function of the amount of storage used. Further- 
more, not all the magnetic tracks available are 
equally reliable. Thus, although the storage 
theoretically available would be sufficient for 
such a programme, when the less efficient storage 
tracks are discarded this might not be so. 

Secondly, the storage space would not be 
economically used. To analyse a structure of 
21 joints requires 63 simultaneous equations for 
the displacements, and in each equation it is 
necessary to provide space for 63 coefficients. 


* The Computing Laboratory, 
Manchester. 

+ Messrs. Merz and McLellan. 

t R. K. Livesley, “ Analysis of Rigid Frames by 
an Electronic Computer,” ENGINEERING, Vol. 176, 
pages 230 and 277 (1953). 


University of 


But, however large the structure, it is unlikely 
that there will be more than four members 
meeting at any one joint, so that less than twelve 
of the coefficients in any equation will be non- 
zero. 

Thirdly, such an extension is of no help 
whatsoever in dealing with really large structures, 
with perhaps upwards of a hundred joints, where 
the use of an electronic computer provides the 
only possible means of obtaining an accurate 
solution. 

In view of these considerations a technique of 
successive reduction has been evolved. It has the 
advantage of requiring no more storage than that 
used by the previous programme, and may be 
applied to structures with any number of joints. 


GENERAL THEORY 


For convenience, the notation of the previous 
article will be used. In particular, it should be 
remembered that, in discussing plane frameworks, 
the terms “loads” and “ displacements ” are 
used to denote vectors with three components, 
corresponding to the three degrees of freedom at 
each joint. In all practical plane frameworks, it is 
possible to consider the complete frame as com- 
posed of two or more “‘ sub-frames.”” These will 
have certain joints in common, but the number of 
such joints will always be less than the number of 
joints in either of the connected sub-frames. To 
illustrate the use of this approach, consider the 
analysis of the 14-joint framework shown in 
Fig. 1, herewith. It is assumed that the frame 
is loaded by some specified load system applied 
at the joints. Regarding it as two separate 
frames A and B, as shown in Fig. 2, introduce 
the two unknown loads, F,, Fz, acting as shown 
in the diagram, where «, 8, are the common 
joints of the two sub-frames. The loading on 


F, | 


frame B is thus defined by a vector Fe where 


L & 
the suffix ; indicates the other joints of the frame. 
Denoting the connecting members by R, S, 
as shown in Fig. 2, we may write down the load- 


TABLE I. BENDING MOMENTS (TON-FT.) 





























Correct | All Cross- Correct All Cross- Correct All Cross- 
Bending Cross- Sectional Bending Cross- Sectional Bending Cross- Sectional 
Moment Sectional Areas, || Moment Sectional Areas, Moment Sectional Areas, 
| Areas 50 sq. ft. | Areas 50 sq. ft Areas 50 sq. ft 
Sesiionbeaa Be ee 
| 
A—M, | + 137-0 | + 133-0 ||C—M¢> + 68:5 | + 61-0 ||E—M, + 67:0 | + 74-4 
Mag | + 137-0 | + 133-0 | Mc + 68-5 + 61-0 Mer + 67-0 + 74:4 
Mga + 176-7 | + 76-4 || Mig - S28 + 4:3 Mpeg + 28-0 | + 33-9 
Mgu | — 176-7 — 16-4 || Mig — 35:6 | — 34-1 May — 4746 | — 390-9 
Mee «| — 173 | — 191 | Mum + 105-3 + 107-0 Mgs + 6:5 | + 60-2 
Mui } + 173 | + 198 | My — 790 | — 77-2 Mao — 40-8 | — 39-5 
| Mym 0 0 Msp + 69-1 + 70-1 
Mgr — 3-1 | — 37-1 
Mgp — 330 | — 32-9 
||D—Mp + 81-8 + 87-7 Mrs + 20-0 + 21-0 
E—Mp ..| + 49 | + 31-9 || Moo + 81-8 | + 87-7 Mry — wo | — 21-0 
Myx --| + 44:9 | + 36-9 Mop + 5:2 | + 55-4 
Mp --| — 4-9 | — 51-8 Mor — 37-1 | — 39-5 ||F—M, + 53-5 | + 60-0 
Mg, ..| — 91-5 | — 88-3 Mop + 145 | + 12-4 Mgy + 535 | + 6-0 
Mg, ..| + 136-2 | + 139-7 || Mg — 2-6 | — 28-3 Myr + 185 | + 23-0 
me SES | + Si-3 || Mpg — 471 — 46:8 Myy + 30-2 + 29-3 
M;, | — 52-5 | — Si-3 | Mpg — 51:8 | — 51-4 Myr — 48:7 | — 52:3 
M, «.-| + 76 | + 7:8 || Mpg ..| + 98-9 | + 98-3 Muy + 43:9 | + 45-4 
My ota — 78 || Mop --| 0 0 Mut — 43-9 — @<4 
| } | 


| 
































(1913.4) 

Fig. 1. Plane framework of 14 joints. Frames 
of this type can be readily analysed by the routines 
indicated in the accompanying article. 
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Fig. 2 Sub-frames obtained by sub-dividing the 
frame shown in Fig. 1. 


displacement equations for frame B as follow: 


'Ri=T Ow 8 Bgl leek a 
Fs 0 (Y11)3° eee a Dz 
oS 2a ea ee 

(1) 


These equations cannot be solved explicitly 
since the loads F,, Fs, are unknown. If, 
however, the method of successive elimination of 
unknowns is applied, starting at the last equation 
and working upwards, the variables such as D; 
can be eliminated, finally giving the equation 


F, + fo oot pes = a me (2) 

Fz + fp (i) Xpa Xge_} | De }’ 
where f,, fg, represent an equivalent applied 
loading at joints «, 8, and X,,, etc., represent 
the effective stiffnesses of frame B at those 


joints. In a similar manner we may write down 
the load-displacement equations for frame A : 


—F, + &. | = Da | 
=a Fs + ép Y 

; ‘ A oe 

§j a D; 
where the suffix ; indicates the other joints of 
frame A, and the matrix [Y,] is the stiffness 
matrix of that frame, formed in the usual way. 
The fact that the external loads acting at the 
common joints, ¢, and ég, have been introduced 
into equations (3) rather than (1) is quite 
arbitrary. They may be considered as acting on 


either frame. 
Addition of (2) and (3) gives : 


Es + fa (§) = Ds 
és + Sfp (&) Y ‘ 

rane A ae 

& D,; 
where [Y,*] represents the stiffness matrix [Y,] 
with the matrices [X,,], etc., added to the 
appropriate elements. This set of equations 
may now be solved for the displacements of 
frame A. Once the displacements D,, Dg are 
known, equation (1) may be re-arranged as a set 


of linear equations in the variables D,, and solved 
for the joint displacements of frame B. Once the 


» (3) 


» (4) 
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9:3.c) (1913.0) 'A B c D Ez \'F 
Fig. 3 Transverse frame for a power station. This frame forms the Fig. 4 Key diagram relating to frame in Fig. 3. 


basis of the example outlined in the article. 


displacements of either frame are known, the 
stresses in that frame may be evaluated in the 
usual way. 

It is clear that this method may be extended to 
cover problems in which it is necessary to split 
the framework into more than two sub-frames. 
By repeated application of the reduction process 
described above, a sufficiently small frame for 
direct solution is finally reached, after which the 
other sub-frames may be solved successively. 


DESCRIPTION OF THE PROGRAMME 


The first programme developed for structural 
analysis on the Manchester computer was 
described in the previous article. The new 
programme, which is similar in general layout, 
will deal with any structure which can be split 
up into n sub-frames, where each satisfies. the 
conditions of size stated previously, and the 
n-frames form a simple chain of the form 
A-B-C-D----N. The data tape for 
each sub-frame is similar to that described in 
connection with the first programme, except that 
it includes the frame-number r, and certain 
details concerning the common joints. The 
complete data tape for the structure consists of 
these tapes connected in order, so that the 
machine commences work on sub-frame 1. 

The parameter n is first set in the main pro- 
gramme, and the sequence of operations is as 
follows : (a) If r < n, the sub-frame is reduced, 
as described under General Theory, and the 
machine passes on to deal with frame r + 1. 
(b) If r = n, then the parameter 7 is reduced by 1, 
the displacements and internal forces of the sub- 
frame are calculated and printed and the machine 
comes to a halt. Thus, on first running the tape 
through the reader, the reduction process 
continues until the nm‘ sub-frame is solved. If 
the tape is now re-started, the reduction process 
will continue until the (7 — 1} frame is solved, 
and after running the tape through 7 times 
a complete analysis of the structure will be 
obtained. Taking eight minutes as a normal 
time for the complete solution of a sub-frame 
and five minutes as the reduction time, it is seen 
that, if each sub-frame has the maximum number 





of 30 degrees of freedom, the total time will be 
about 8” + = minutes. 


If, however, there is sufficient storage space 
available to keep the (n — 1) sets of reduced 
equations on separate half-tracks, the time of 
calculation may be considerably reduced. In 
this case, after the tape has been run through 
once and the n sub-frame solved, the reduced 
set of equations common to frames (nm — 1) and 
(n — 2) will still be available in the magnetic 
store. The full set of equations for the (mn — 1)** 
frame may thus be formed immediately, and the 
frame solved without any repetition of reductions 
already performed. In the same way, the other 
sub-frames may be solved in descending order, 


the total time being about 8 + 5 (n — 1) 
minutes. 


SOLUTION OF A PRACTICAL 
PROBLEM 


The plane portal type of frame shown diagram- 
matically in Fig. 3, herewith, has been analysed 
recently at Manchester. It is one of the trans- 
verse steel frames for a power-station building 
structure. All of the members, with the excep- 
tion of the two members, MI and ON, were 
assumed to be rigidly connected, and the analysis 
was made for loading due to crane surge. The 
layout dimensions of the frame, the areas of cross- 
section of the members, and the relevant second 


moments of area are shown in Fig. 3. The crane 
surge was taken as two horizontal forces, of eight 
tons each, acting from left to right at the crane 
rail supports of the turbine house columns A and 
B. Although the transverse frames of a power 
station are subject to wind and dead loading, the 
crane surge loading has been chosen as convenient 
for presenting the computer method. 

As the framework had 16 joints (that is, 
48 degrees of freedom), it was necessary to treat 
it in two sections, in the manner described above. 
In this instance, the frame was split at column C 
into two sub-frames, with 8 and 10 joints, 
respectively ; the rigid foundation anchorings 


Concluded in first column opposite 


TABLE II. AxtAL FORCES AND VERTICAL REACTIONS (TONS) 





All Cross- | 


. eee 
All Cross- | | Correct 





























Correct | | | Correct | | All Cross- 
Cross- | Sectional || |  Cross- | Sectional || |  Cross- | Sectional 
Fosce® | Sectional Areas, | \ Force* | Sectional | Areas, Force® | Sectional | Areas, 
Areas 50 sq. ft. | Areas | 50 sq. ft. || | Areas | 50 sq. ft. 
| elec | | iF | 
| | | | | | | 
Vaz «| +008 | + 0-10 |[C—Ve «| + 4-44 | +431 ||E—V, --| — 0-20 | — 0-33 
Tag -:| —0-08 | —0-10 || Ty .«.| — 4:44 — 4:31 || Ter «.| + 0-20 + 0-33 
Ton --| —0-08 | —0-10 || Tg ..| —6-71 | —7-87 || Try —1:16 | —1-33 
Tin (--| — 4:58 | —4-66 || Try 0 0 | Ts | 0-47 — 0-41 
| hye «--| — 5-82 — 6-55 Teo — 1-538 | — 2-29 
B—V, —s-16 | —S-61 ie -| - © 0 | | —3-99 | — 4-00 
p | + 5:76 | +561 || Tyg | — 6-78 — 6-78 || Top | + 1-88 | + 1-93 
Tx, --| — 5-82 — 5-52 _ | —se | — 32 ya | — 1-24 — 1-23 
ti, . .1 +00 +010 || | | | 
Toa +008 | +010 ||D—v, | — 3-28 | — 3-44 || | 
Tm --| — 4:58 | —4-66 || Tog --| + 3-28 + 3-44 ||F—V, +471 | + 4-98 
ti. +. 6 —6-78 || To «..| — 1-38 | — 2:37 || Try — 4-71 | — 4-98 
| To | + 2:35 | + 2-34 | Ty ++] — 1:88 | — 1-93 
| Ton | —671 | —7:87 || Typ --) — 1:16 | — 1-53 
| | Tee | — 3-99 | — 4-00 | Typ --| — 1:24 | — 1-23 
|| ) 0 0 | 
| Ton ‘i — 3-29 | - — 3-27 } | 
ce oA | | 
* T is positive when the member is in tension. 
TABLE III. SHEARING FORCES AND HORIZONTAL REACTIONS (TONS) 
| Correct | All Cross- || Correct | All Cross- Correct All Cross- 
a | Cross- | Sectional || Force | Cross- | Sectional 1 ~—— Cross- Sectional 
| Sectional | Areas, | Sectional Areas, | Sectional Areas, 
| Areas 50 sq. ft. | Areas | 50 sq. ft | Areas 50 sq. ft. 
as eee : ane) Sees. Ce | a 
| | || | | 
A—H,...| — 3-42 5 — 3-35 ||IC—He | — 2:59 | —2-17. ||B—H, .| — 3-17 — 3-61 
Sic | —342 | —3-35 | Sq | —2:59 | —217 || Sm | — 3-17 — 3-61 
Scan --| + 3°42 | +3:35 || Sic | + 2-59 | +2-17 || Spe + 3-17 + 3-61 
Son --| + 4:58 | +466 || Sig ..| —1-% | — 1-20 Say — 2-83 — 3-04 
Sin | —458 | —4-66 || Six — 3-48 — 3-50 a | — 2-75 — 2-71 
Sin | + 0-08 | 0-10 || Six + 5-68 +552 || Spo | + 2-16 + 2-29 
| | i + 3-48 + 3-50 | Se | +.2-75 + 2-71 
| Sun + 3-29 + 3:27) || Sop + 1:24 + 1-23 
| i v9 — 3-29 —327 || Sp | + 2-35 + 2:34 
| "val | — 1-24 — 1-23 
B—H, 0 | +0-66 |ID—H, — 4-43 — 697 | Bes | — 1-88 1-93 
“el = +066 || Spo — 4-43 —4-77 || 
Sxs 0 — 0:66 | Sop + 4-43 + 4:77 ||F —Hp | — 2-40 — 2-16 
Ser | — 5-68 —5-S2 || Sgr — 2-16 on a, ie 2-40 — 2-76 
Sins | — $-82 | — 5-89 Sop + 0-70 | +.0°73 || Syp  --| + 2°40 + 2-76 
Six | + 5-82 | + 5-89 | Sor + 1:24 | + 1:20) ||  Syy ..| — 1-24 — 1-23 
Sy | +219 | +212 || Spo — 0-70 | —0-73 || Syp -.| + 2°83 + 3-04 
Sy . —2:19 | —2-12 || Spe — 2-35 | — 2-3 Suv --| + 1:24 + 1°23 
Siu — 0-08 | —0:10 || Spo ae ae ioe “| + 1-88 + 1-93 
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| 
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EAST COAST STORM SURGE OF 
JANUARY, 1953 


MEANS OF PREDICTION WERE AVAILABLE 


The accompanying illustration shows the actual 
extent and timing of the storm surge as it occurred 
at Southend at the end of January, 1953, together 
with a forecast of the surge made on the basis 
of a formula evolved in 1948 by the late Dr. 
Corkan. That the forecast differs from the 
actual occurrence is obvious, but it errs on the 
side of safety, and the fact that it failed to predict 
the double peak is of little significance, since 
the latter are entirely enveloped by the forecast. 
The predicted curve has been deduced from tidal 
observations which were made at Dunbar nine 
hours earlier, using the known pressure gradients 
across the North Sea and the Flemish Bight. 
Consequent upon the phenomenal surge of 
tide along the coasts of the North Sea last year, 
the research activities of the Liverpool Obser- 
vatory and Tidal Institute have been particularly 
directed to a study of this particular phenomenon 
and the work is briefly described in the annual 
report of the Institute. On the subject of pre- 
dicting the surge the annual report notes that 


Concluded from page 240 


do not count as joints. Fig. 4, opposite, shows 
the common joints L and N and the applied load 
system. The data tape for the analysis required 
about five hours for its preparation from the 
details given in Fig. 3. Of this time, approxi- 
mately three hours were spent in actually punch- 
ing and checking the tape. The computer time, 
including the printing out of all displacements and 
internal forces, was approximately 15 minutes. 


INSIGNIFICANCE OF AXIAL 
FLEXIBILITY 


In order to investigate the influence of axial 
flexibility on the internal forces in the frame, the 
analysis was repeated using a value of 50 sq. ft. 
for the cross-sectional areas of all members (the 
second moments of area being unaltered). The 
time required because of this modification of the 
areas of cross-section was negligible. For 
practical purposes the results of the latter 
analysis represent the assumption of zero axial 
flexibility for the members, as is inherent in the 
well-known method of moment distribution. 
The results of both analyses are given in 
Table I, on page 239, and in Tables II and III, 
on the opposite page. As might be expected, the 
neglect of axial flexibility produced greater forces 
in parts of the structure distant from the applied 
loads (columns E and F), while generally 
reducing those calculated for columns A and B. 
The effect is, however, sufficiently small to be 
unimportant. 

This practical example clearly shows the 
analytic and economic advantages of the com- 
puter method. An analysis of a similar frame 
by moment distribution took several man-weeks 
to complete and check, while the use of the 
computer reduced the labour to approximately 
seven man-hours. Furthermore, consideration 
0! all alternative loading systems would increase 
the time required by only a small factor. The 
authors are indebted to Messrs. Merz and 
McLellan for permission to publish details of the 
analysis of this power-station frame. 

Full details of the programme described for 
p: oblems in framework analysis can be obtained 
b: application to the Computing Laboratory, 
) anchester University. 


“ The surge that occurred at the end of January 
differed in some respects from others previously 
experienced, partly on account of its magnitude 
and partly on account of factors which had not 
previously been of importance. But if the 
formula given by Dr. Corkan had been used 
when the meteorological situation was threaten- 
ing, it would have sufficed to have indicated 
the magnitude and time of maximum of the 
surge.” 

It is necessary, however, not to take this 
statement too far from its context as forecasters 
have very little time for elaborate calculations, 
and somewhat simplified formulae for practical 
use cannot be as accurate as those which may 
be used by a research worker. Nevertheless, 
the report adds “‘ There is no question, however, 
that a calculation of effects as indicated by the 
meteorological forecast of winds, combined 
with reports of tidal observations along the coast, 
can be effective in giving due warning.” 

A full report of this aspect of the work of the 
Institute is contained in a paper by Mr. J. R. 
Rossiter, B.Sc., a member of the staff of the 
Institute, which has been communicated to the 
Royal Society by the Director, Dr. A. T. Dood- 
son, F.R.S.* 


* The North Sea Storm Surge of January 31 and 
February 1, 1953, by J. R. Rossiter. Philosophical 
Transactions of the Royal Society of London, Series 
A, No. 915, Vol. 246 Gianuary, 1954), pages 371-400. 
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The storm surge at Southend as observed and as 

could have been predicted from tidal disturbances 

observed at Dunbar, on the East Lothian coast, 
nine hours previously. 


VARIATIONS IN MEAN SEA-LEVEL 


Another activity of the Institute has been in 
connection with the tabulation of variations in 
mean sea-level. After the death of Dr. Corkan, 
the Director, Dr. Doodson, became secretary 
of a committee on mean sea-level which operates 
for the International Association of Physical 
Oceanography (International Union for Geodesy 
and Geophysics). The principal work of the 
committee has been the compilation of monthly 
and annual mean values of sea-level for the 
whole of the oceans and seas; two volumes 
of the data collected have already appeared, 
while the third is being compiled to complete 
the work left by Dr. Corkan. Publications of 
this kind are of considerable value as they 
report the variations of mean sea-level caused 
in some instances by some of the land masses 
sinking, but generally by an increase in the 
water content of the oceans brought about by 
the progressive melting of polar ice. 


BALANCING A ROTATING DISC 


SIMPLE GRAPHICAL CONSTRUCTION 
By I. J. Somervaille* 


In one of the several methods of balancing a 
rotating disc, the unbalance is deduced from 
observations of the vibration amplitude under 
the initial condition of unbalance and subse- 
quently with a test mass at a certain radius 
placed at three angular positions in turn. This 
method, which has been described, inter alia, by 
Ribaryt and Hopkirk,{ is sometimes attractive 


* Division of Metrology, National Standards 
Laboratory, Commonwealth Scientific and Industrial 
Research Organisation, Australia. 

+ F. Ribary, Brown Boveri Review, vol. 23, page 
186, (1936). 

t K. R. Hopkirk, The Engineer, vol. 170, page 38, 
(1940). 


Fig. 2. 


because it does not call for any phase measure- 
ments. As in other methods of balancing 
involving vibration measurements, only the ratio 
of observed amplitudes of vibration need be 
known; the absolute values are not required. 
It is necessary to make all amplitude measure- 
ments at the same rotational speed of the disc so 
that the observed amplitude is proportional to 
the unbalanced force, and therefore to the 
unbalance (i.e., mass < radius). 

A disadvantage of this method has been the 
rather cumbersome procedure for deducing 
from the four relative amplitudes the position 
and magnitude of the unbalance. This note 


Fig. 3. Dp! Fig. 4. D 
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shows how this final step can be greatly simplified. 
Let the unbalanced force in the disc in Fig. 1 
be represented by U = my ry w*, where my is the 
mass of the disc, r, the radius at which it acts, 
and w the angular velocity of the disc. The 
unbalanced force introduced by a test mass m, 
placed at any position 1 is represented by 
T= m,r,*. The test unbalance is then applied 
at two other positions, usually, but not neces- 
sarily, at 120 deg. The vector addition of the 
initial force U and the force T in each position 
leads to resultant forces R,, R, and R, as shown in 
Fig. 2. The problem is, knowing the relative 
magnitudes of U, R,, R, and R; from measure- 
ments of the corresponding vibration amplitudes, 
to determine the ratio © and the angle @. Then 
the initial unbalance is given in terms of the trial 
unbalance by 
&: " 
Molo = ry (= , 
The disc is balanced by placing a correcting 
unbalance imp ro at an angle @ anti-clockwise 
from the position of the first test mass. 
Construction of the vector diagram (Fig. 2) from 
the four amplitudes is not easy. Ribary begins by 
fixing the positions of A, B and C. It is not 
possible to proceed by swinging arcs proportional 
to the amplitudes associated with R,, R, and R; 
from A, B and C, since the scale of the diagram 
is fixed but unknown, because OA represents 
the unknown amplitude corresponding to T. 
Ribary shows how a point D may be found so 
that AD:BD:CD=R,:R.:R; and OD: 
AD = U:R,, but the construction is rather 
lengthy. Hopkirk suggests a method whereby a 
transparent disc with three scales at 120 deg. is 
rotated about the point O until the intercepts on 
the scales with the loci of R,, R, and R; are equal. 
In Fig. 3 it will be seen that the three triangles, 
which in Fig. 2 have a common side U, are 
rearranged on a common side T. The angle 
A’OD’ in Fig. 3 is equal to the angle AOD 
in Fig. 2. The fact that these triangles can be 
arranged in this way makes possible the following 
simple construction. Three lines OA’, OB’ and 
OC’ are drawn in the direction of the three 
trial unbalances to represent to a suitable scale 
the amplitude of vibration corresponding to U. 
From A’, B’ and C’, arcs representing to the 
same scale the vibration amplitudes correspond- 
ing to R,, R, and R; are drawn; the three arcs 
meet at, or in practice close to, a point D’. 
Then 
ae) 
OD’/ 
To balance the disc a correcting unbalance mor, 
must be applied to the disc at an angle @ anti- 
clockwise from the position of the first test mass. 
In practice the three arcs proportional to 
R,, R, and KF, are unlikely to meet at a point 
because of errors in the measurement of vibration. 
The lack of coincidence gives an indication of the 
accuracy of the result. The accuracy is reduced 
if U is several times the value of T, or vice versa, 
since small errors in the ratio of the resultants 
then lead to large errors in the position of D’. 
If R, is found to be several times greater than U 
it follows that T is several times greater than U. 
More accurate balancing will be obtained in 
such a case if the value of the test mass is reduced 
so that T is more nearly equal to U. It is, 
of course, necessary to choose a value for the 
test mass that will not cause excessive or harmful 
vibration. wes 
The rearrangement of vector triangles which 
leads to the simple solution described above may 
also be used to advantage with another method 
of balancing a rotating disc. The vector diagram 
of forces for the method involving measurement 


moro = mr 





of only the phase angles of vibration is shown in 
Fig. 4. In this case a test mass is applied at 
only two positions, usually, but not necessarily, at 
180 deg., as shown, and the angles « and 8 of 
Fig. 4are observed. In Fig. 5 the vector triangles 
are rearranged as before on a common side T. 
Since the angles « and f are known from the 
phase measurements, Fig. 5 is readily con- 
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structed on equal lines OA’ and OB’ drawn 
in the direction of the two trial unbalanc:s, 
thus giving the position and magnitude of the 
initial unbalance. 

The author expresses his appreciation of he!p- 
ful discussion with Mr. J. A. Macinante, of ihe 
Division of Metrology, who drew attention to 
this problem. 


MACHINE FOR MAKING 
TIN BOXES 


To provide manufacturers with a means of 
making tin boxes for their products, on their own 
factory premises, F. J. Edwards, Limited, 
359-361, Euston-road, London, N.W.1, have 
produced the “* Besco ’” Model 20 automatic lock- 
seam ‘ Bodymaker.” This addition to their 
range of tin box-making machinery, some items 
of which were described in our issue of 
October 9, 1953, has been designed so that, with 
non-skilled operation, round, elliptical, irregular 
or square container bodies can be formed 
at a rate of 45 to 60 per minute. The machine 
thus matches the output of at least two side- 
seaming machines. 

To operate the Bodymaker it is merely 
necessary to feed the blanks — notched if neces- 
sary -—into the machine, which forms them, 
uniformly and with parallel sides, and delivers 
them down a chute at the rear. If required, it 
can be arranged to discharge directly into the 
chute of a semi-automatic flanger. 

The alterations necessary to give a different 
body diameter are easily made by a skilled setter 
in half an hour. The change is effected by 
replacement of the mandrel and shoe, various 
sizes of which are provided, according to require- 
ments, with the machine. In its standard form, 
the Bodymaker deals with sizes from 2 in. to 
44 in. in diameter, but can be supplied for smaller 
diameters down to 14 in. Maximum body 
length is 8 in. The maximum blank length 
accommodated is 144 in. 


This machine enables 
manufacturers to make 
tin boxes for their 
products on their own 
premises. The deliv- 
ery chute and chain 
drive of the self- 
contained motorised 
model are shown here. 
Also visible is the 
forming mechanism of 


the machine. 


A two-speed gearbox, controlled by a hand- 
lever, gives speeds of 60 r.p.m. (for diameters up 
to 3 in.) and 45 r.p.m. (for diameters from 3 in. 
to the maximum of 44 in.). Line-shaft and self- 
contained motor-driven versions with chain drive 
are made. Electrical equipment on the motorised 
model includes a push-button starter and isolator 
switch, normally rated for 400/440 volts, 3 phase, 
50 cycles supply. The approximate weight of 
the machine, complete with sheet-metal guards, 
is 2,576 lb. 


SEAM SOLUTIONING AND HOOK 
FORMING 


Two additional features may be included in 
the Bodymaker : one is a solutioning device by 
means of which solutions or glues may be applied 
to the inner-side seam hook. Four operations 
in side-seam solutioning are eliminated by this 
means. 

The second is a hook-forming station which 
can also be fitted and which incorporates an 
edging device to form the mennem or talcum 
double side seam. Edging blades and mandrel 
splines can easily be added to deal with the 
sanitary notch, which occurs at the ends of the 
main seam and is designed to provide a leak- 
proof joint for top and bottom seaming. 

The accuracy of the Bodymaker in forming 
bodies uniformly and with parallel sides enables 
subsequent operations, the makers claim, to 
be speeded and simplified. 
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IRRIGATION IN SOUTHERN INDIA 


PEECHI DAM PROJECT 
By R. Dorai Rajan 


The State of Travancore-Cochin, situated at 
the south-west corner of India, in February, 
1953, inaugurated a five-year irrigation project 
with the idea of making the State self-sufficient 
in food production. The first part of the project 
to be put in hand covers the harnessing of the 
waters of the Manali River situated in Cochin, 
in the northern part of the State. The river 
which had been running to waste into the Arabian 
Sea, or what is alternatively known as the Indian 
Ocean, flows only intermittently and dries up 
for three months in the hot season. During the 
rainy period, however, the flow is ample and by 
damming the river and forming a _ storage 
reservoir it will be possible to irrigate 48,700 
acres of land capable of producing 100,000 tons 
of paddy annually. 

A series of hills extends down the south-west 
corner of India, fronted on the ocean side by a 
coastal plain, but the formation is irregular and 
the Manali River drains an area of only 41-35 
square miles. A dam has been built at Peechi 
about 10 miles from its main source and 14 miles 
from Trinchur, the chief town of Cochin. Five 
small valleys converge above the dam, which is 
a concrete structure, 750 ft. long on the crest, 
with a maximum height of 134 ft. and 105 ft. 
wide at the base. 


CONSTRUCTION OF DAM 


During the excavation for the foundations, an 
old stream bed, made up of loose earth and 
boulders was found. For 25 ft. in front of the 
dam, the bed was treated with sodium-silicate 
gel to form artificial rock and prevent seepage. 
The rest of the bed was cement grouted, and 
curtain grouting was carried out in front of the 
dam to a depth of 0-43 times the height above 
bed-rock. The dam was built in sections 60 ft. 
wide, contraction joints being provided between 
them. Near the upstream face, the dam is 
traversed by a drainage gallery, 7 ft. high and 
5 ft. wide. Later grouting could be carried out 
from this gallery if leaks develop. The total 
volume of the dam is 20,500,000 cu. ft., and 
10,000 tons of cement were used. 

As during the rainy season the water supply 
is more than ample, a spillway with a clear 
waterway 132 ft. wide is formed in the centre of 
the dam. This is provided with four Ransomes 
and Rapier vertical-lift gates, 33 ft. wide and 
10 ft. high. They are installed at the top of the 
spillway between 6 ft wide piers. Access to the 
lifting gear is obtained from the roadway 10 ft. 
wide on the crest of the dam. The gates 
will be opened at times of excessive flow, but 
when closed will increase the storage capacity of 
the reservoir formed behind the dam. With the 
gates open the storage volume is 2,480 million 
cubic feet. 

A stilling basin to dissipate the energy of the 
spillway water is provided below the downstream 
face. The stream is broken up by a row of six 
oncrete blocks 6 ft. high and at 19 ft. 6 in. 
centres and 14 ft. from the spillway end. There 
is a second row of blocks 4 ft. high, 49 ft. beyond 
he first and, between the ‘rows, a reinforced- 
-oncrete wall 8 ft. high, 8 ft. wide at the bottom 
nd 4 ft. at the top. Beyond these arrangements, 
here is a concrete apron 100 ft. long. No scour 
‘luice is provided as but little silting is expected 
n the reservoir and there is a depth of 45 ft. 
xetween the river bed and the lowest of the take- 
off sluices feeding the irrigation system. 


As shown in the accompanying map, there are 
two main distributing canals, one on each bank 
of the river. The outlets through the dam, 
controlling the supply to these canals, are pro- 
vided with Glenfield and Kennedy disperser 
valves to prevent scouring at the heads of the 
channel beds; stilling basins are provided 
below the discharges. The outlet feeding the 
right-hand canal is 4 ft. in diameter and that 
for the left-hand canal 3 ft. The respective 
discharges are 250 and 125 cusecs. In addition 
to these main outlets, there is a 2 ft. diameter 
sluice built into the dam, 44 ft. above the river 
bed, for water supply to the town of Trinchur, 
which is growing and previously had no adequate 
service. The dam is also provided with a 
Ransomes and Rapier emergency sluice valve 
which may be operated either electrically or by 
hand. 


CULTIVATION OF LOW-LYING LANDS 


What is possibly an unusual feature of this 
irrigation scheme is that the distributing arrange- 
ments cost more than the headworks. The dam 
cost Rs. 65 lakhs, but the main canals alone, 
without secondary channels, cost Rs. 110 lakhs. 
The reasons for this were the high costs of land 
acquisition and the broken nature of the terrain. 
The right-bank canal, the larger of the two, 
takes off from the dam at a height of 55 ft. above 
bed level. It traverses a cutting 68 ft. deep 
at the 2nd mile and crosses a valley by a 
masonry aqueduct 30 ft. high and of a total 
length of 600 ft. It is carried on 16 spans, all 
of 20 ft. except at a main road crossing, where 
the length is 30 ft. There is also a 500 ft. aque- 
duct at the 16th mile and a third smaller aqueduct 
at the 23rd mile. The scheme has allowed of 
the supply of water to the Kole lands, the position 
of which is shown on the map. These are 
cultivable lands lying below sea level, which 
become water-logged during the south-west 
monsoon. Cultivation can then only be carried 
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on by sumped drainage to the sea. The Peechi 
scheme enables these lands to be irrigated in 
the dry season and so to carry a second crop. 
The initial stages of the scheme were carried 
out by Mr. Satyanarayanamurthi, irrigation 
engineer to Cochin . before integration with 
Travancore. It was later in the charge of Mr. K. 
M. Mathew, the former project engineer, [and 
now of Mr. Chathunny the present project 
engineer. The resident engineer in charge of 
construction is Mr. J. V. Kallukaran. 


* * 


NATIONAL INSTITUTE 
OF AGRICULTURAL 
ENGINEERING 


Recent research on machinery and engineering 
equipment used in the agricultural and horti- 
cultural industries, and their development and 
testing, will be demonstrated by the National 
Institute of Agricultural Engineering, Wrest 
Park, Silsoe, Bedfordshire, on Wednesday and 
Thursday, May 26 and 27, when the Institute 
will be open to visitors from 10 a.m. to 5 p.m. 

The Institute, which was established at Silsoe 
in 1947, holds open days biennially, principally 
in order to bring its work to the notice of those 
who are likely to be concerned in applying these 
achievements practically. 


* .*& ® 


PAPERS BY YOUNG 
ENGINEERS 


The next meeting of the British Association 
for the Advancement of Science will be held at 
Oxford from September 1 to September 8, and 
as at previous meetings facilities will be available 
in one of the sessions of Section G (Engineering) 
for the reading and discussion of papers by 
young engineers or engineering students. Manu- 
scripts of such papers, which should be brief 
and should preferably deal with the author’s 
own work, are now invited. Particulars can be 
obtained from the Recorder of Section G, 
Professor W. Fisher Cassie, King’s College, 
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Key plan of the Peechi Irrigation Project. By damming the Manali River a storage reservoir has 
been created to bring increased cultivation to nearly 50,000 acres. 
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COLLAPSIBLE GIRDER OR 
TOWER 


STORED AND TRANSPORTED IN ROLLS 


The Le Roy extensible and retractable girder, 
shown in the accompanying illustrations, can be 
unrolled from the drums on which it is stored 
and transported and be assembled into a girder 
or mast of triangular section by the automatic 
folding and locking of the successive links. The 
manner of folding and locking, which is accom- 
plished in curved guides, is most easily appre- 
ciated if it is regarded as a form of “ Zip” 
fastener. These girders have been designed 
and are being made by M. Michel Le Roy, 
rue de Civry, Paris, 16e. 

The girder is composed of a series of jointed 
links of the type shown in the drawing. In the 
illustrations the links are open braced frames, 
but during the course of development solid-plate 
links were used without affecting the operation 
of the girder, the form of link being a matter of 
convenience to suit the methods of production 
available. 

To assemble the girder the rolled chain is 
loaded on a winch as shown in the illustration on 
the right. On being unwound — the winch may be 
driven electrically or manually — the side links 
fold round to form the triangular section, and 
are locked in position by the spigot and socket 
arrangements between adjacent links. The clear- 
ances required for the movement of the spigots 





Structure extended for use as a tower. It can be 
raised to a height of 33 ft. in less than a minute 
and lowered equally quickly. 


are available during the period that the links 
are being folded as they pass along the guides. 
When the winch is electrically driven, a 1-5-h.p. 
motor will raise a 33-ft. mast in less than a 
minute; two men turning a crank handle take 
about four minutes for the same task. Having 
been assembled, the girder section can, if neces- 
sary, be taken out of the winch and used exactly 
as any other fabricated girder or, where circum- 
stances demand it (for example, where the mast 
has to be quickly lowered again), the winch can 
be used as the supporting base as shown in the 
illustration below. 


For storage purposes the rolls of dismantled 
girder may be taken out of the winch and a girder 
49 ft. long having a face width of 16 in. can be 
stored as a roll 4 ft. wide by 6 ft. in diameter. 
A 15-ton lorry is capable of transporting over 
1,000 ft. of this girder in such rolls. 

The extended girder may be used either as a 
mast, as shown in the lower illustration, when a 
33-ft. mast is able to support a top load of 
1,100 lb., or it may be used horizontally as a 
girder. The possible applications would appear 
to be as diverse as are the requirements for any 
type of fabricated girder section though its 
special properties, particularly that of being 
easily dismantled and transported, will give the 
Le Roy girder advantages for certain applica- 
tions. When employed as a mast and with the 
winch permanently mounted on a lorry, it will be 
serviceable wherever mobile observation or 
inspection towers are required; for example, 
in building work, forestry reconnaissance, fire- 
fighting and telegraph and cable work. It will 
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The rolled chain loaded into the winch. The 

girder is assembled as the chain is passed through 

curved guides. The reverse motion dismantles 
the girder. 


also be of value for survey masts as used in 
topographical surveys over large tracts of coun- 
try; for aerial towers and radar supports the 
Le Roy girder has special advantages in that the 
towers may be quickly lowered if attacked. 
Used horizontally as a girder, it can be extended 
from the winch to bridge an intervening gap. 
To gain additional height or strength, cables or 
rigid metal stays can be used to enhance stability. 

At present, the standard size of link is 16 in. 
by 12 in., but five possible sizes of link are 
visualised to cater for all demands. So far, the 
links have been made by normal machine-shop 
methods from bar and plate but with mass 
production, use will be made of stamping and 
moulding, and, for light alloys, castings may be 
employed with advantage. 
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The side links are folded automatically to form a girder of triangular section. Each link is locked 
in position by the meshing of the spigots and sockets in adjacent links. 
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MICRO-FINISHING 
CARBIDE-TIPPED TOOLS 


A machine for micro-finishing the surfaces of 
carbide-tipped cutting tools has been made by 
B. O. Morris, Limited, Briton-road, Coventry, 
the makers of Morrisflex equipment. It is said 
to be capable of producing surface finishes 
smoother than those normally obtained by using 
a diamond wheel. A cleaner cutting edge is also 
obtained, which results in a longer tool life. 

The machine, which is similar in design to a 
belt linisher, is fabricated from steel plate and 
is suitable for mounting at bench level. The 
belts recommended for finishing tungsten-carbide 
tipped tools are those having silicon-carbide 
grits between 150s and 180s, the grit size being 
chosen to suit the particular requirement. The 
belt has a 54-in. circumference and a width of 
4 in. 

The belt is carried on two pulleys as shown 
above. The lower of these is driven directly 
from a 4-h.p. electric motor, which is of the 
totally-enclosed type mounted at the side of 
the main frame. Motors using any standard 
voltage can be fitted. The shaft of the upper 
pulley is supported at each side by two hand 
screws so that it can be easily adjusted to suit 
variations in the length of the belt, and, by 
adjusting one screw only, tracking deviations 
can be corrected. Belts can be changed in a 
izw seconds so that more than one grit can be 
used for finishing any particular tool. 

The work table at the front of the machine can 

¢ adjusted to any angle from 15 deg. above to 
" deg. below the horizontal and locked in posi- 

on by knurled hand screws. A _ smooth- 
irfaced plate is mounted behind the belt so 
vat any tendency to undercut the tool edge or 
ound off the faces is prevented. 

Tipped tools are usually ground first on silicon- 

airbide wheels composed of green grit, to an 
‘ngle of approximately 3 deg. greater than the 


relief angle, and then transferred to the belt 
finishing machine. The work rest is set to the 
desired angle and the tool is finished by passing 
it across the face of the belt several times. This 
gives a high finish to a depth of about 4 in. 
from the cutting face. The rest may then be 
re-adjusted and the top face polished. 
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New belts do not in the normal way give the 
best possible micro-finish as a short period of 
running is required to break down the grit 
surface. The addition of a small quantity of 
bobbin grease to the surface of a new belt is 
said to help in obtaining a good finish from the 
start. 


QUICK-RESPONSE VOLTAGE CHART 
RECORDER 


A two-channel direct-current voltage recorder of 
the continuous-roll chart type with a rapid 
response has been added recently to the range of 
recording equipment manufactured by Evershed 
and Vignoles, Limited, Acton-lane Works, 
London, W.4. The Duplex quick-response 
recorder, as shown in the illustration below, 
consists of a servo-operated recorder and an 
amplifier unit, the two units being connected 
by an 18-core flexible cable, 5 ft. long, with plug 
and socket ends. 

The input to the recorder is opposed by the 
feed-back voltage from a resetting potentiometer 
which is controlled by the position of the pen. 
The error, being the difference between these 
two voltages, is amplified, and drives the pen 
movement until the feed-back voltage balances 
the input. The pen zero may be set in any 
position. A  solenoid-operated time marker 
pen is also included. 

The amplifier unit, housed in a steel case 
perforated for cooling, comprises a two-channel 
direct-current amplifier and a power pack. 
The recorder is contained in a portable hardwood 
case, the front of which is mounted on hinges so 
arranged that the whole cover may be removed. 
The chart, which is provided with two channels 
each 27 in. wide with a 4%-in. margin between 
them, is driven by a synchronous motor through 
a four-speed gearbox providing for chart speeds 
of 4, 1, 3 or 6 in. per second in one version of the 
instrument, the RDI5, and 2, 4, 12 or 24 in. per 
minute in another model, the RDIS5A. Pro- 
vision is made for ink or teledeltos recording. 

The instrument requires a 140-watt 50-cycle 
supply at 200-245 volts. For the marker pen, 
a direct-current supply of 3 watts at 15 to 20 
volts is required. The maximum sensitivity may 
be set between the limits of + 10 volts to 
+ 4 volts for a deflection of + 14% in. It may 


be continuously reduced down to zero by a 
potentiometer control on the front panel of the 





Two-channel direct-current voltage recorder. 


amplifier unit, which can be switched out of the 
circuit if desired. With the sensitivity control 
potentiometer in circuit, the input impedance is 
approximately 50,000 ohms ; with the potentio- 
meter out of circuit the input impedance is 
approximately 2 megohms. The voltage across 
the resetting potentiometet is stabilised. 

The instrument will record sine-wave voltages 
up to 15 cycles per second with an amplitude 
error not exceeding 15 per cent. for a peak-to- 
peak amplitude of 14 in. At smaller amplitudes 
the frequency response is proportionally higher. 
The linearity is within + 3 per cent. The drift, 
after an initial warming-up period of half an 
hour, is less than 1 per cent. of the full-scale 
deflection over a period of three hours. 


* _& & 


BRITISH-MADE 
TRANSISTORS 


A range of transistors is now being made in 
this country by Mullard Ltd., Century House, 
Shaftesbury-avenue, London, W.C.2. There are 
five models, two being point-contact types and 
three junction types, offering a wide variety of 
characteristics. Of the two point-contact types, 
one has better high-frequency characteristics 
and a shorter turn-off time, while the other 
operates better at the collector ‘‘ bottomed” 
condition. 

The junction-type transistors are designed for 
economy in power supplies, operating normally 
with high-tension supplies of 1-5 volts or even, 
under special conditions, with less than 1 volt. 
Two of them have amplification factors of 17 
(one having special low-noise characteristics) 
and the third has a factor of 30, being primarily 
intended for output circuits. Full particulars 
of the transistors and circuit information can, be 
obtained from the company. 
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LAUNCHES & TRIAL 
TRIPS 


S.S. “ BARON INVERCLYDE.”—Single-screw cargo 
vessel, built and engined by John Readhead and 
Sons, Ltd., South Shields, for H. Hogarth and Sons, 
Ltd., Glasgow. Main dimensions : 425 ft. between 
perpendiculars by 57 ft. 3} in. by 38 ft. to upper 
deck ; deadweight capacity, 9,400 tons on a draught 
of about 25 ft. 9 in. Triple-expansion steam- 
reciprocating engine working in conjunction with a 
Bauer-Wach exhaust turbine. Steam supplied by 
three oil-fired boilers. Service speed, 114 to 12 
knots. Trial trip, January 6. 


S.S. “Irish Ho.ty.”—Single-screw oil tanker, 
built and engined by William Gray & Co., Ltd., 
West Hartlepool, for the Irish Shipping, Ltd., 
Dublin. Main dimensions: 310 ft. between per- 
pendiculars by 46 ft. by 19 ft. 3 in. to upper deck ; 
deadweight capacity, about 3,150 tons on a draught 
of 17 ft. Triple-expansion steam engine and two 
oil-fired boilers. Speed, 12 knots. Launch, 
January 6. 


M.S. “‘ Jersey Mist.’’—Single-screw cargo vessel, 
built and engined by William Doxford and Sons, 
Ltd., Sunderland, for Morel, Ltd., London, E.C.3. 
Main dimensions: 420 ft. between perpendiculars by 
57 ft. 9 in. by 28 ft. 6 in.; deadweight capacity, about 
9,100 tons on a draught of approximately 25 ft. 10 in. 
Four-cylinder opposed-piston oil engine, developing 
approximately 3,300 b.h.p. and a service speed of 
13 knots. Delivered, January 7. 

M.S. “‘ JARANDA.”—Single-screw oil tanker, built 
and engined by Harland and Wolff, Ltd., Belfast, for 
Anders Jahre and Co., Sandefjord, Norway. Main 
dimensions: 540 ft. between perpendiculars by 73 ft. 
by 39 ft. 3 in. to upper deck; deadweight capacity, 
18,970 tons. Harland-B. and W. six-cylinder single- 
acting two-stroke opposed-piston oil engine. Trial 
trip, January 8. 

M.S, “* Bow SANTos.”—Single-screw cargo vessel, 
with accommodation for twelve passengers, built by 
Hall, Russell and Co., Ltd., Aberdeen, for Skibsaks- 
jeselskapet Hassel (Owners: A/S Rederiet Odfjell), 
Minde, near Bergen, Norway. Largest vessel con- 
structed at this shipyard. Main dimensions: 395 ft. 
between perpendiculars by 58 ft. by 37 ft. 4 in. to 
shelter deck; deadweight capacity, 8,010 tons on a 
summer draught of 25 ft. 1 in. Doxford five- 
cylinder opposed-piston oil engine developing 5,500 
b.h.p. at 112 r.p.m., constructed by Wilton-Fijenoord, 
Schiedam, Holland, and installed by the shipbuilders. 
Trial trip, January 14. 

M.S. ** REGENT ROYAL.”—Single-screw oil tanker, 
with accommodation for twelve passengers, built by 
the Blythswood Shipbuilding Co., Ltd., Scotstoun, 
Glasgow, for Trinidad Leaseholds, Ltd., London, 
W.1. Main dimensions : 487 ft. between perpen- 
diculars by 65 ft. 6 in. by 35 ft. 4 in. ; deadweight 
capacity, 14,500 tons. Rowan-Doxford four-cylinder 
two-stroke opposed-piston heavy-oil engine, develop- 
ing 4,500 b.h.p., constructed by David Rowan & Co., 
Ltd., Glasgow. Service speed, about 14 knots. 
Launch, January 18. 

S.S. “‘ GeorGcipore.’’—Single-screw cargo vessel, 
built and engined by John Readhead and Sons, Ltd., 
South Shields, for the Maritime Shipping and Trading 
Co., Ltd., London, E.C.3. Main dimensions : 
430 ft. between perpendiculars by 59 ft. by 
38 ft. 6 in. to upper deck ; deadweight capacity, 
11,400 tons on a draught of about 28 ft.6in. Triple- 
expansion steam-reciprocating engine, working in 
conjunction with a Bauer-Wach exhaust turbine and 
three oil-fired boilers. Service speed, 12$ knots. 
Launch, January 19. 

M.S. *“* BoRDER FusiLier.’’—Single-screw oil tanker, 
built and engined by R. and W. Hawthorn, Leslie 
& Co., Ltd., Hebburn-on-Tyne, County Durham, for 
the Lowland Tanker Co., Ltd.,- Newcastle-upon- 
Tyne. Main dimensions: 547 ft. overall by 
69 ft. 6 in. by 37 ft. 6 in. to upper deck ; deadweight 
capacity, about 16,100 tons. Hawthorn-Doxford 
six-cylinder opposed-piston oil engine, developing 
6,400 b.h.p. at 115 r.p.m. in service. Launch, 
January 19. 

S.S. “* BRITISH MERCHANT.—Single-screw oil tanker, 
built by Swan, Hunter, and Wigham Richardson, 
Ltd., Wallsend-on-Tyne, for the British Tanker Co., 
Ltd., London, E.C.2. Main dimensions: 630 ft. 
between perpendiculars by 85 ft. 6 in. by 46 ft. 8 in. 
to upper deck; deadweight capacity, about 31,750 
tons on a draught of 35 ft.; oil-carrying capacity, 
about 1,504,319 cub. ft.; gross tonnage, 21,063. 
Double-helical double-reduction steam turbines, 
developing a maximum of 13,750 s.h.p. at 116 r.p.m., 
and two Babcock and Wilcox boilers. Turbines and 
boilers constructed by the Wallsend Slipway and 
Engineering Co., Ltd., Wallsend-on-Tyne. Service 
speed, fully loaded, 14? knots. Trial trip, January 20. 
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ELECTRO-PNEUMATIC RIVETING AND 
PROJECTION WELDING MACHINES 


Standard Resistance Welders, Limited, Mucklow 
Hill, Halesowen, Birmingham, have introduced 
two modified versions of their vertical-slide, air- 
operated projection welder. Both the new 
machines are similar in appearance and in basic 
design, and both are electronically controlled, 
with a fully-automatic operating cycle. One 
machine, however, is for heating and closing 
rivets of orthodox pattern, while the other is for 
carrying out a combined projection-welding 
and hot-closing operation. The _ illustration, 
below, which is actually of the rivet heating 
and closing machine, indicates the general appear- 
ance of both types. 

A fabricated steel frame carries two electrodes, 
the upper one being slide-mounted, and a com- 
pressed-air cylinder is provided to give the 
necessary downward pressure. The back of 
the frame is formed into a cabinet, which houses 
the transformer, electronic equipment and other 
control gear, and is provided with easily- 
removable panels giving access for maintenance 
purposes. Modifications to the electrode 
assembly are incorporated as required, according 
to the size and shape of the components being 
handled. 

In the case of the machine designed for heating 
and closing orthodox rivets, it is only necessary 
for the operator to place in position the com- 
ponents to be joined, with the head of the rivet 
resting on the lower electrode. The foot-switch 
is then depressed to initiate the automatic heating 





This vertical-slide riveting machine heats by an 

electric current and closes the rivet by air pres- 

sure. Electrodes may be changed to accommodate 

various types of rivet and the process timing 
modified accordingly. 
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The rear-axle housing of motor vehicles provides 
a riveting problem which may be solved by means 
of the welding and closing machine. The drawing 
on the left shows two pins in position in the housing, 
On the right the pins are seen welded to the inner 
tube and upset in the outer casing of the housing. 


and closing cycle. The upper electrode descends 
until the rivet is held firmly, and the heating 
current is allowed to pass through it. After a 
pre-determined period, which is adjustable to 
allow for various sizes of rivet, the heating 
current is switched off automatically, and the 
air cylinder applies the closing pressure. This is 
also adjustable, by means of a reducing valve 
in the air-supply line. The air-flow in the 
cylinder then reverses, and the upper electrode 
returns to its rest position, thus releasing the 
work, and re-setting the machine ready for the 
next operating cycle. 

It is obvious that by the use of suitably-shaped 
electrodes, any variety of rivet head can be 
formed. The electrodes have detachable ends, 
which are carried on machined faces, and held 
in position by bolts and T-slots, to enable a 
change-over to be made quickly. As an alter- 
native to normal rivet closing, two heads can be 
formed simultaneously, one on each end of a 
shouldered pin which is used to join two com- 
ponents with a space between them. The 
operation is faster than mechanical riveting, 
and, as would be expected from the method of 
closure, the grain structure of the finished rivet 
is excellent. 


COMBINED WELDING AND CLOSING 


There are instances where it is undesirable, 
or even impossible, to insert and close a rivet 
in the normal way. An example is provided 
by the built-up rear-axle housing used on motor 
vehicles, which consists of two shaft-tubes 
pressed into a central gear casing. It is neces- 
sary to provide some means of preventing relative 
movement of the tubes and the casing, and it is 
impracticable to rivet them, since there is no 
way of supporting a rivet inside the housing. 

The second of the Standard Resistance Welders’ 
machines is used to weld short steel plugs to 
the tubes in such a way that they project through 
holes in the casing, and in the same operation to 
close the ends of the plugs on to the casing. 
The accompanying drawings show the method 
adopted. Holes are drilled diametrically oppo- 
site in the casing before the tubes are assembled 
into it. When the tubes are pressed into position, 
they are exposed at these points. Short steel 
plugs, 4 in. diameter, with specially-shaped 
contact points, are inserted into the holes, and 
the machine first welds them to the tubes, and 
then rivets over the projecting ends. 
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The operator places the plugs in the two holes, 
ard positions the assembly in the machine so 
that the lower plug is resting on the bottom 
elcctrode, a simple location-fixture being used 
to assist the operator in this task. The foot- 
switch is then depressed, and the automatic cycle 
commences. 


AIR AND THYRATRON OPERATED 
AUTOMATIC CYCLE 


The upper electrode begins to descend under 
the control of the compressed-air cylinder, which 
js double-acting, and takes its air from the 
shop air-line at 80 Ib. per square inch through a 
filter, a lubricator, and two reducing valves. 
The first of these valves controls the air in the 
upper part of the cylinder, and the second regu- 
lates that in the lower part. The pressure under 
the piston is approximately half that above it, 
and this has a cushioning effect which ensures a 
uniformly steady descent of the electrode until 
it makes contact with the work. When this 
happens, the check to the downward movement 
establishes a reactive pressure in the upper part 


of the cylinder, which operates an air-pressure 
switch, and closes the initiation contacts on the 
weld-timing control. 

The thyratrons in the “two-level” heat 
control panel are thereupon “ fired,” and this, 
in turn, operates the ignitrons in the main 
transformer circuit. Welding current then flows 
through the steel plugs at a pre-set value, for the 
period set on the time-control. A relief valve is 
provided in the lower part of the cylinder to 
prevent premature building-up of the pressure 
necessary to close the time-control circuit. 

Immediately the two welds are completed, 
the weld-current timer operates, and switches off 
the welding current. A second timer then takes 
control, and allows a lower current to pass for 
heating the plugs ready for closing. At the same 
time, the lower part of the air cylinder is relieved 
to allow the full air pressure to take effect, and 
close the projecting ends of the plugs. At the 
conclusion of the closing operation, the timer 
switches off the heating current, the upper elec- 
trode returns to its rest position, and the machine 
is automatically re-set ready for the next operation. 


A STABLE-VOLTAGE POWER SUPPLY 


INSTRUMENT FOR RESEARCH AND MANUFACTURING 
PROCESSES 


A power supply at a stable voltage, such as is 
not obtainable from the mains, is essential for 
certain research work and manufacturing pro- 
cesses. To obtain this, Salford Electrical 
Instruments, Limited, Peel Works, Salford, have 
produced an instrument which will maintain an 
output voltage of from 200 to 250 volts within 
+1 volt and any frequency between 34 and 
66 cycles within + 0-05 cycle, despite variations 
of the input voltage from — 10 to + 20 volts. 


CONSTRUCTIONAL DETAILS 


The instrument, which is mounted on a mobile 
rack, consists of an oscillator, a 100-watt amp- 
lifier, an amplifier power unit and a voltage 
stabiliser. The oscillator is of the Wien bridge 
phase-shift type in which a thermistor is used as 
the feed-back resistor. Both the phase-shift net- 
work and the thermistor are housed in an oven, 
the interior of which is maintained constant at 
43 deg. C. to counteract the effects of variations 
in the ambient temperature. The high-tension 
voltage is stabilised by two neon valves, while a 
system of relays ensures that it is not switched on 
until the oven reaches its working temperature. 

The 100-watt amplifier consists of four valves 
in parallel push-pull which are driven by two 
valves as cathode followers. The input stage 
is made up of a valve which feeds a similar 
valve to those in the cathode follower and is 
connected as an amplifying phase splitter. 
Negative feedback is applied from the anode 
of this phase splitter to the cathode of the input 
Stage to improve linearity. Negative feedback 
is also applied from a separate winding on the 
Output transformer to the input to reduce varia- 
tions of gain with the load. 

In order to prevent oscillation under no load 
conditions the gains of the input stages and the 
Output stage are reduced at high frequencies by 
serics circuits across the feedback resistor and the 
Output transformer respectively. The amplifier 
has an output of 0 to 100 watts at any output 
vol:age in the 200 to 250 volts root-mean-square 
fan;e, with a total distortion of less than 5 per 
cen. The frequency response is flat from 30 to 
100 cycles and the input voltage required is about 
2 volts root-mean-square. 


The power unit for the 100-watt amplifier 
supplies the heater and high-tension voltages 
required for the amplifier unit. The voltage 
stabiliser consists of a variable-gain push-pull 
stage, the gain varied by the grid bias voltage. 
This stage is connected in front of the 100-watt 
amplifier, the output of the latter being fed 
through a transformer to a non-linear bridge 
which balances at one voltage only. The out- 
of-balance voltage from the bridge is amplified 
and fed to the centre tap of the balanced winding 
on the bridge transformer where, depending on 
the phase of the out-of-balance voltage, it either 
adds to one voltage and subtracts from the other 
or vice versa. These two voltages are then 
rectified and the two direct-current voltages are 
connected in opposition. Thus when the bridge 
is balanced, no direct-current voltage is obtained, 
but when the bridge is unbalanced either a posi- 
tive or negative direct-current voltage is set-up 
depending on whether the output voltage of the 
100-watt amplifier is too low or too high. This 
direct-current voltage is used to control the gain 
of the push-pull variable-gain stage and thus to 
correct the amplifier input voltage. This arrange- 
ment keeps the root-mean-square value of the 
output voltage constant to within + 1 volt in the 
200 to 250 volts range for all variations of load on 
the amplifier and for mains variations of — 10 
to + 20 volts. 

To bring the instrument into operation all 
four units are switched on and it is then left 
for about three-quarters of an hour until the 
oven has reached its working temperature. 
For maximum stability, however, it is necessary 
to allow a further 14 to 2 hours for heating up. 

The output voltage can be varied by a control 
on the stabiliser and can be checked by plugging 
a voltmeter into the jack socket provided. If 
too much load is placed on the output the 
stabilising action will cease and the waveform 
will become distorted. To restore correct 
conditions the load must be disconnected. 
Similar results will occur if the mains voltage 
falls more than 10 volts below the normal voltage 
on loads of about 100 watts, although on small 
loads large reductions in mains voltage have 
no effect. 
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Half-section of an Impax oil-seal applied to a 
taper roller-bearing. Wear of the shaft is 
eliminated and friction is minimised. 


SPRING-LOADED OIL-SEAL 


The drawing reproduced here shows a half- 
section through a shaft running in taper roller- 
bearings fitted with an ‘“‘ Impax” oil-seal as 
made by Charles Weston and Company, Limited, 
Douglas Green, Pendleton, Salford, 6. This 
oil-seal is manufactured in six different types and 
33 different sizes suitable for shafts from } in. 
to 74 in. in diameter. 


SHAFT WEAR ELIMINATED 


The significant feature of this design is the 
manner in which sealing is effected axially, 
thereby avoiding all possibility of shaft wear : 
the seal is also practically frictionless in operation 
and does not, therefore, generate heat or absorb 
much power. The seal consists of two annular 
members, which, constituting the body-ring a 
and the sealing-ring b, are joined together by a 
flexible diaphragm c, but kept apart by a number 
of small coil springs arranged parallel to the axis 
round the body-ring. 

As will be seen from the section, the body-ring, 
which is bolted to the face of the housing of the 
bearing, forms a base for the springs and, by 
turning over the outer edge, is made to grip the 
outer guide-ring d and to hold in position the 
periphery of the diaphragm located within it. 
The sealing-ring is formed with a “ sealing 
nose,” or ridge which, in the example shown in 
the half-section, bears against a contact-ring e, 
fixed to and rotating with the shaft ; this sealing 
nose is lapped during assembly to ensure an 
oil-tight joint between it and the contact-ring. 
The sealing ring is made to grip the inner guide 
ring f and to hold in position the inner edge 
of the diaphragm in a manner similar to that 
employed in the body-ring. 

The diaphragm is made from a flexible oil- 
resisting material and the method of fixing 
described ensures that it is hermetically sealed 
into the body-ring round its periphery and 
into the sealing-ring round its inner edge and 
it is, therefore, absolutely oil-tight. 


SELF-RELEASING PROPERTIES 

Another interesting feature of the Impax 
oil-seal is that at 65 lb. per square inch the pres- 
sure distribution is such that the sealing-ring 
will begin to retract and cease to make contact 
with the rotating contact-ring, thereby effecting 
a release of pressure. In the majority of appli- 
cations this is a desirable feature as it prevents 
pressure in the housing of a bearing rising above 
this figure ; where higher pressures, however, 
are required the seal is arranged for the pressure 
to act from behind the diaphragm, but the 
makers suggest that all such proposals should 
first be referred to them. A feature of the 
standard oil-seal is that the sealing nose is itself 
pressure-lubricated. 
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The underframes of London Transport railway cars are cleaned in this ‘‘ blowing-out ’’ shop. 
The side screens, etc., are used to form an enclosed tunnel inside which the operators work with 
compressed-air jets. A suction plant withdraws the dust. 


CLEANING UNDERFRAMES BY 
COMPRESSED-AIR JETS 


A new “ blowing-out’”’ shop which has been 
opened at the Acton works of London Transport 
will enable the cleaning of the underframes of rol- 
ling stock brought in for overhaul to be improved. 

On arrival all loose equipment is removed from 
the car and the body is lifted from the service 
bogies on to accommodation bogies. These 
bogies, on which the car rests throughout its 
overhaul, are sufficiently high for work to be 
carried out both on the underside of the frame 
and on the electrical and other equipment. 
Before the overhaul is begun, however, the body 
is drawn by a flush-type haulage chain into the 
blowing-out shop, and pneumatically operated 
side screens, which are shaped so that the 
operators can work comfortably beneath them, 
are moved into contact with its lower side 
panels. Doors are also closed across one end 
of the body, the intervening space being sealed 
by an electrically-operated curtain, which is 
suspended from the ceiling. 

The accompanying illustration shows the 
inside of the shop with the screens, end doors 
and sealing curtain in their working positions. 
As will also be seen, pits covered by steel gratings 
are provided between and outside the rails to 
collect the heavy dirt which falls during the 
cleaning process. These pits, which are disposed 
immediately inside the end doors, form a trans- 
verse duct, which is connected with suction plant 
through twin vertical uptakes, the arrangement 
being such that the side screens, end doors, 
underside of the car and the floor gratings form 
a tunnel. 

The cleaning process starts at the open end of 
this tunnel, the operators working along it and 
directing jets of compressed air on to the under- 
frame and equipment, The velocity of the air 
stream is about 10 m.p.h., so that the dust is 
carried forward and the operation takes place 
in a clean atmosphere. As will be seen from the 
illustration, lighting fittings are installed on the 
side screens at a height which best illuminates 
the parts to be cleaned. 


DUST DISPOSAL 


The dust-laden air from the tunnel passes 
through the transverse floor ducts into the vertical 


uptakes and thence into the primary dust 
separator. This separator contains a number of 
slotted cones through which air is drawn by a 
primary fan with a capacity of 80,000 cub. ft. 
of air per minute. The dust-laden air is con- 
centrated at the narrower ends of the cones and 
is withdrawn thence through a secondary circuit, 
consisting of a fan and a group of enclosed centri- 
fugal separators, and is finally deposited in bins. 

The separators with their fans, motors and 
control gear, are mounted at high level above an 
adjoining shop. All parts of the equipment are 
electrically interlocked so as to ensure that the 
movements preparatory and subsequent to the 
blowing-out process are carried out in the proper 
sequence. Compressed air can only be delivered 
to the cleaning jets when the screens and doors 
are in their correct positions and the exhaust fans 
are running. 

The suction plant, including the separator, 
exhaust fans and high-level ducts, was sup- 
plied by Musgrave and Company, Limited, 
Belfast, to the specification of London Transport. 
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DIESEL-ELECTRIC 
LOCOMOTIVES FOR 
BRANCH LINES AND 

SHUNTING 


275 H.P. and 400 H.P. 


Two Diesel-electric locomotives, of 275 h.p. aid 
400 h.p., are now being produced by the Yorx- 
shire Engine Company, Limited, Meadow Hz2il 
Works, Sheffield. They are a development of a 
230-h.p. locomotive built by this company in 
1951 and described in ENGINEERING, vol. 171, 
page 777 (1951). Both engines have been 
designed for shunting duties and are primarily 
for use in the heavy industries, but can be 
adapted for branch-line work. The wheel 
arrangement of the smaller is 0-4-0, and of the 
larger 0-6-0. The diesel engines installed are 
made by Davey, Paxman and Company, Limited, 
Standard Ironworks, Colchester, and the elec- 
trical equipment and control gear are made by 
the British Thomson-Houston Company, Limited, 
Rugby, who co-operated in the design of the 
original 230-h.p. locomotive. 

The two locomotives are generally similar, 
except in size and power. These differences are 
summarised below :— 


— | 275 h.p | 400 h.p. 

Locomotive weight = ..| 37 to 4S tons | 48 to 50 tons 
Maximum tractive effort ‘on 26,000 Ib. 30,000 Ib. 
Tractive effort at continuous 

rating .. a ae a 12,500 Ib. 10,700 Ib. 
Speed at continuous rating .. 6°3 m.p.h. 10 m.p.h. 
Diesel-engine rating .. .-| 1,360 r.p.m. 1,250 r.p.m. 
Horse-power for traction +s 262 h.p. 375 h.p. 
Wheel arrangement... ~ 0-4-0 0-6-0 
Wheelbase at ne os 7 ft. Oin. 11 ft. O in. 
Wheel diameter ni “at 3 ft. 6 in. 3 ft. 8 in. 
Gear ratio wh ee oo] aa°setol 19-75 to | 
Minimum rail clearance | in. 7 in. 
Fuel-tank capacity oa .-| 175 gallons 400 gallons 





The total weight for adhesion can be varied 
between the figures given in the table. Plain or 
roller bearings can be fitted to the axles. The 
0-6-0 locomotive, illustrated below, has the 
ordinary hook and chain with side buffers for 
railway wagons, and A.B.C. automatic couplers 
are placed at a low level for coupling to special 
scrap bogies in the owners’ steelworks. These 
can be replaced by any other type of buffing and 
drawgear. The traction motors of the 0-4-0 
locomotive are hung on each axle. In the case 
of the 0-6-0 locomotive the motors are hung on 
the leading and trailing axles only and the 
centre wheels are driven by coupling rods. 

The smaller locomotive has a V6RPHL 
Diesel engine and the larger a 12RPHL series Il 





400-h.p. Diesel-electric locomotive for the United Steel Companies. 


locomotive of 275 h.p., have been developed by the Yorkshire Engine Company. 





This design, and a 0-4-0 
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ergine. In both cases the engines are mounted 
or: an under-bed which also supports the genera- 
tor and radiator. The under-bed is supported on 
cross-stretchers of the main frame by four resilient 
pads and is held down by bolts carried through 
the centre of coil springs. The exciter and 
compressor mounted on top of the generator 
are driven by V-belts from the free end of the 
generator, whereas the V-belt drive for the 
radiator fan and auxiliary generator is taken 
from the free end of the engine. 

The main frame is built from steel plate and 
steel fabrications, and the total weight of the 
locomotives is available for adhesion. The 
superstructure covering the power units and 
switchgear is arranged to give the best possible 
view for the driver. The radiator is placed at 
the front, and louvres in the side of the cover 
permit air to be drawn in and discharged through 
a vertical grill above. 

The cab is entered from a transverse platform 
at the rear, and the control desk within is fitted 
with an instrument panel and start and stop 
levers. The throttle and reverser controls are 
mechanically interlocked and these controls, 
together with the brake lever, are duplicated on 
either side of the desk. A hand brake is also 
installed. 

The springing is overhung and Westinghouse 
straight air-brake equipment, which operates 
through fully-compensating clasp rigging, is 
fitted. 


OPERATION 24 HOURS A DAY 


The 400 brake horse-power rating, obtained at 
1,250 r.p.m. on the 0-6-0 locomotive at a brake 
mean effective pressure of 70-75 lb. per square 
inch and a piston speed of 1,615 ft. per minute, 
was chosen to ensure that the engine would give 
a 100 per cent. reliable performance throughout 
24 hours of the day. The twelve cylinders of 
this engine are arranged in two banks of six, 
set at an angle of 60 deg., and have a bore and 
stroke of 7 in. by 7} in. The crankcase has 
been made exceptionally rigid, by a cast section 
which is carried across at the level of the crank- 
shaft centre-line. Bolts pass through the bearing 
blocks and crankcase from side to side, and the 
bearing caps are closely fitted into the crankcase 
framing so that any side thrusts are directly 
taken up without putting the cap studs into 
shear. 
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HIGH-SPEED THREADING OF SMALL 
COMPONENTS 


MACHINE ADAPTED FOR VARIOUS TYPES OF DIEHEAD 


A floor-based machine, designed to perform 
the accurate, high-speed threading of such small 
components as pipes up to 3 in. in diameter and 
bolts up to $in. in diameter, has been added to the 
range of Edgwick machines designed and made 
by the Factored Division of Alfred Herbert, 
Limited, Red Lane Works, Coventry. Claimed 
to be among its qualities is lightness of touch, and 
its features include a vice which can be removed 
as a complete unit to simplify the fitting of 
awkward-shaped articles, and adaptors which 
permit the use of various types of diehead. It is 
capable of cutting threads up to 3 in. in length on 
both pipes and bolts. 

The three principal forms of diehead which the 
Edgwick Junior threading machine can accom- 
modate are: the Coventry 4-in. CHS rotary 
type, which, owing to the low cost of dies is 
suitable for small batch work involving a wide 
variety of pitches; the Tangar $-in. and Landis/ 
Lanco ¥-in. rotary models, which are fitted 
with tangential-type chasers and are supported 
immediately behind the chaser cutting edges to 
give rigidity and precision; and the Landis/ 
Lanco 8 in. VV rotary type, all components 
of which are made from heat-treated alloy steel 
to provide enduring accuracy for heavy duty 
work. The last two types are designed for use 
with large production batches. 


WORKING PARTS PROTECTED FROM 
SWARF 


The adaptors are arranged so that any swarf 
which passes to the back of the diehead is flushed 
away to a removable swarf basket located in the 
sump. The diehead is always operating, there- 
fore, under ideal conditions and any leakage of 
coolant fluid through the spindle is avoided. 
The spindle, which is hollow and flanged, is 
mounted on precision pre-loaded anti-friction 
bearings sealed against the possible ingress of 
coolant and swarf. 

The spindle is driven through a V-belt by a 











































































The hand-operated vice can be removed as a complete unit and replaced by special fixtures. 








In this picture of an Edgwick Junior threading 

machine, which is capable of cutting threads up 

to 3 in. in length on pipes not more than 3 in. 

and bolts § in. in diameter, can be seen the star 

handwheel for selecting one of the four speeds, 
and, behind it, the reversing lever. 


four-speed rotor-stator unit and the whole of the 
driving mechanism is protected by guards. 
There are four reversible spindle speeds: 260, 
420, 560 and 840 r.p.m. The required speed is 
selected by means of the star handwheel situated 
at the front of the machine, and a lever located 
behind the speed selector dial enables the direc- 
tion of rotation to be reversed. An alteration 
in the range of speeds can be obtained by fitting 
different pulleys. 

The carriage, which is mounted on two ground 
steel bars, is designed to move lightly and easily, 
in order to permit the cutting of small-diameter, 
fine-pitch threads. Forward and reverse move- 
ment is provided by a link motion controlled by 
an adjustable hand lever. The carriage move- 
ment also governs the opening and closing of the 
diehead by means of an adjustable screwed rod 
which operates the yoke mechanism. 


VICE REPLACEABLE BY SPECIAL 
FIXTURES 


Incorporated in the carriage is a vice which 
can be removed as a single unit and replaced by 
special fixtures to increase the range of work- 
pieces handled by the machine. The vice, which 
is fully adjustable and similar to the Landis 
model, is secured by means of a hand-lever, but a 
power-operated vice can be fitted instead if 
required. The hardened vice jaws are inter- 
changeable and reversible. 


Other features of the machine are an adjustable 
workstop and support, and a depth-stop for use 
with small diameter work. An electric pump, 
mounted in the main casing, provides the supply 
of coolant fluid. It is controlled by a rotary 
selector switch. The machine is set in motion 
and stopped by a push-button mechanism. 
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Welding has been extensively employed in the construction of the boiler. 


CONDENSING LOCOMOTIVES FOR THE 
SOUTH AFRICAN RAILWAYS 


BRITISH AND GERMAN 


Particulars have now been released of the design 
of the 4-8-4 condensing locomotives which 
are being built in Scotland and Germany for 
the South African Railways and Harbours 
Administration. The condensing equipment will 
enable these locomotives to travel long distances 
without the need for replenishing with water, 
and, of course, a part of the heat which in a 


conventional locomotive is wasted will be 
available in the boiler feed water. A note on 
condensing locomotives appears in Weekly 


Survey in this issue. 

The South African Railways and Harbours 
Administration placed orders in 1951 for 50 
Class “*25NC” non-condensing locomotives 
and 90 Class “‘25”’ condensing locomotives. 
The North British Locomotive Company, 
Limited, Glasgow, received a contract for ten 
of the non-condensing type, the 90 condensing 
engines and 30 of the condensing tenders. 
Henschel und Sohn, G.m.b.H., were given the 
contract for 40 non-condensing engines and 
60 condensing tenders. The locomotives are 
being built to the specification and requirements 
of the South African Railways and under the 
supervision of the Advisory Engineer, High 
Commissioner’s Office, London. 

The design work on a contract of this nature 
has involved the closest collaboration between 
the British and German locomotive firms and a 
satisfactory working arrangement was arrived 
at which permitted the detail design of the 
condensing and non-condensing locomotives to 
proceed at the same time. Both the North 
British Locomotive Company and Henschel und 
Sohn have completed delivery of the non-con- 
densing locomotives, which are identical to the 
condensing locomotives, with the exception of 
minor modifications required to accommodate 
the condensing equipment. A _ considerable 
number of the condensing type have also been 
delivered. 


CONDENSING EQUIPMENT 

The condensing equipment has been designed 
and supplied by Henschel und Sohn. In 1949 
they supplied a condensing tender and the 
equipment for the conversion of the S.A.R. 
2-10-2 Class 20 locomotive. It was after tests 
with this locomotive that the order was placed 
for the present engines. The simplified drawings 
on the opposite page show the principal features 
of the condensing system. The exhaust steam 
from the two cylinders is passed through a 
turbine to drive a fan blower in the smokebox, 


FIRMS COLLABORATE 


the blower taking the place of the normal blast- 
pipe in providing draught for the boiler. From 
the blower turbine the exhaust steam passes 
through an oil separator to another turbine 
which drives the air-intake fans in the tender. 
The fans are driven by bevel gears on a line 
shaft from the turbine. Finally, the steam passes 
to the condensing elements mounted on both 
sides of the tender behind the bunker. The 
condensate is collected in a tank fitted under- 
neath the tender frame and is fed back into the 
boiler. The drawing shows the float-actuated 
valve and the manual valve used with this tank. 

The following description applies to both 
versions of the locomotive, condensing and non- 
condensing. The track gauge on the S.A.R. is 
3 ft.6in. The engines have two cylinders, 24 in. 
by 28 in., and the coupled wheels are 5 ft. in 
diameter. The boiler pressure is 225 lb. per 
square inch ; the grate area is 70 sq. ft.; the 
weight of the engine in working order is 121 tons; 
and the weight of the tender is 1094 tons. The 
adhesive weight is 75 tons; the maximum per- 
missible axle-load is 18 tons 15 cwt.; and the 
tractive effort at 75 per cent. boiler pressure is 
45,360 lb. The tender coal capacity is 19 tons; 
the fresh-water capacity is 4,400 gallons; and 
the condensate capacity is 600 gallons. 


BOILER DESIGN 


The boiler barrel, 22 ft. 8 in. long, consists of 
three rings, the middle ring being tapered. The 
barrel diameters are 6 ft. 53 in. at the front and 


Inner firebox on welding 
jig. The foundation ring 
is of U-section pressed 
steel plate and circu- 
lating tubes are used 
instead of the usual arch 
tubes. A combustion 

chamber is provided. 
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7 ft. at the rear, and there are 158 tubes of 
24 in. outside diameter and 40 superheater ‘fiue 
tubes of 54 in. outside diameter. The distance 
between the tubeplates has been reduced from 
22 ft. 6 in. in the 15F Class to 19 ft. by the use 
of a combustion chamber. While this result: in 
a slight decrease in the total evaporative hea'ing 
surface, there is a 40 per cent. increase in ‘he 
relatively more valuable firebox heating sur ice 
and a better ratio of firebox volume to grate a-ea, 

The heating surfaces are 1,965 sq. ft. for the 
small tubes, 1,094 sq. ft. for the large tubes, 
294 sq. ft. for the firebox, 37 sq. ft. for the circu- 
lators, and 630 sq. ft. for the superheater, giving 
a combined total of 4,020 sq. ft. 

There are several innovations in the boiler 
design compared with previous S.A.R. practice, 
The round-top outer firebox is welded completely, 
the wrapper plate being in three pieces with the 
top plate thicker than the sides. The throat 
plate and firebox back-plate are welded to the 
wrapper plate, while the connection to the barrel 
is made by a double riveted joint with a row of 
partly rigid and partly flexible stays interposed 
between the rivets. 

The all-welded inner firebox incorporates 
another new feature in the use of circulating tubes 
in place of the more conventional arch tubes, 
These circulating tubes are now being manufac- 
tured in this country by the North British 
Locomotive Company and take the form of an 
inverted T connecting the firebox roof to the 
side legs. Four rows are arranged in the firebox 
and give added circulation as well as providing 
adequate support for the brick arch. 


The inner and outer fireboxes are welded to a. 


foundation ring of U-section pressed-steel plate, 
of the type first introduced in this country on 
the Southern Railway, and permits the provision 
of a water leg 6 in. in width. 

Extensive use is made of flexible stays, i.e., in 
the first three rows of roof stays, the areas in the 
vicinity of the circulating tubes, the major 
portion of the combustion chamber and large 
sections of the firebox sides and back. Collvilles 
“ Double Crown” staybolt steel is used for all 
stays. Firebox cross stays have been dispensed 
with, an additional row of radial stays being 
fitted on either side. Gusset stays are provided at 
the firebox back and smokebox tubeplates. These 
stays are arranged vertically to overcome cracking 
experienced with horizontally disposed gussets 
on previous locomotives. The dimensions of the 
firebox are 10 ft. long by 7 ft. 04 in. wide inside, 
and in view of these proportions a fabricated 
cross stay is secured to the underside of the 
foundation ring midway along its length. This 
cross stay also provides a support for the firebar 
bearers. 

The grate consists of four groups of rocking 
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One of the locomotives with condensing tenders which the North British Locomotive Company are building for the South African Railways. 


bars, actuated by steam power, and two dumping 
sections. The air opening provided is 28 per cent. 
of the grate area. 

The smokebox of the condensing locomotive is 
similar to that of the non-condensing type, with 
the front extended to accommodate the centri- 
fugal blower. The smokebox front plate, in 
addition to being bolted to the angle ring, is also 
hinged to the wrapper plate, thus facilitating 
ready access to the blower equipment and 
attention to the superheater header and tubes. 
The superheater is of the Melesco multi-valve 
type incorporating 40 elements. 


BOILER FEED PUMPS 


As the temperature of the feed water on the 
condensing engines is too high for the use of 
ordinary injectors, the boiler is fed by two turbo- 
pumps situated under the cab. Each pump has 
a capacity of approximately 88 gallons per 
minute and can supply boiling water at a low 
head. 

Four Ross ‘‘ Pop” safety valves of 2 in. dia- 
meter are fitted, the discharge from one valve, 
which is set slightly below the pressure load of 
the others, being collected in the main exhaust 
pipe. The auxiliaries draw their steam from 
two steam turrets fed with saturated steam by 
external piping from two shut-down valves. 
Considerable thought was given to the arrange- 
ment of mountings on the firebox back. 

The main frames are one-piece steel castings 
with cylinders — including hind cylinder covers — 
and front buffer beam cast integral. The cast- 
ings were supplied by General Steel Castings 
Corporation of America and the approximate 
weight of the finished casting is 18 tons. The 
frame was designed in close collaboration with 
the builders to specified weight limits, and for 
weight distribution purposes the centre of 
gravity was held within a small dimensional 
range. 

The coupled axleboxes are of the cannon 
type with British Timken roller bearings. Frank- 
lin compensator and snubbers with compensator 
wedges of cast-steel faced with bronze are 
fitted to the horn gaps. Overhung coupled 
bearing springs are provided and are fully 
compensated. 

Che frames for both the leading and trailing 
four-wheel bogies are one-piece steel castings. 
Ti nken roller-bearing axleboxes .are fitted, those 
for the leading bogie being of the cannon type. 
The side-control devices are of the constant- 
resistance type, supplied with the frames, and 
th: side play permits the locomotive to negotiate 
Curves of 275 ft. radius with } in. gauge widening 
ard 44 in. superelevation. 

_ The cylinders are fitted with renewable cast- 
iron liners in the barrels and steam chests. In 


addition to S.A.R. standard by-pass, drain and 
drifting valves, a diaphragm cylinder-pressure 
release safety device is fitted. A steam-chest 
pressure gauge with anti-pulsation device is also 
included. 

The pistons and piston-valve heads are drop 
forgings of 40/45-ton steel and are fitted with 
Koppers segmental piston and valve rings. The 
ring grooves of both pistons and valve heads are 
flame hardened, as are the wearing surfaces of 
the slidebars and reversing links. The split 
crossheads are of the alligator type with cast- 
iron slippers and are fixed to the piston rod by a 
triple-coned ring fastening. The hollow bored 
gudgeon pin is carried in taper-roller bearings. 

Walschaerts valve gear operates the 12-in. 
diameter piston valves, which have a maximum 
travel of 7% in. The reversing gear is of the 
Hadfield power-operated type. Skefko roller 
bearings are fitted to the eccentric crank and 
the remainder of the motion pins are of the double 
taper type. The motion is grease lubricated 
throughout, except the die-block, which is 
supplied with oil from the mechanical lubricator. 

Taper-roller bearings have been fitted to all 
crank-pins, the design of the coupling and con- 
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necting rods having been developed in close 
collaboration between British Timken and the 
locomotive builders. 

A departure from the S.A.R.’s_ previous 
practice has been the adoption of mechanical 
lubrication. A 16-feed lubricator is driven off 
the reversing-link trunnion, a roller bearing 
being fitted at the driving end while an André 
Neidhart rubber connection is employed at the 
driving arm of the lubricator. The non-condens- 
ing engines are fitted with Wakefield and the 
condensing engines with Davies and Metcalfe 
components. 

The tender for the condensing locomotive is, 
like the non-condensing type, provided with a 
one-piece cast-steel water bottom frame supplied 
by the General Steel Castings Corporation. 
The condensing type is some 16 ft. longer. The 
tender bogie frames are also supplied by the 
G.S.C.C. as one-piece steel castings. 

The 50 non-condensing and 60 of the condens- 
ing locomotives are being fitted with Standard 
mechanical stokers designed to operate at a 
maximum delivery rate of 12,000 Ib. of coal per 
hour. The remaining 30 locomotives will be 
fitted with Berkley stokers. 
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Exhaust steam from the cylinders is condensed in the tender, but on its way it drives two turbines: 
one coupled to a blower in the smokebox to create draught for the fire, and the other coupled to 
fans which draw in air for the condenser. 
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BRAKING OF HEAVY ROAD VEHICLES 
ENGINE USED AS COMPRESSOR 


Exhaust brakes for motor vehicles have been 
used on the Continent for the past 25 years, but 
they have not found favour in this country until 
recently. The original exhaust brakes were fitted 
with a slide valve and some later versions made 
use of a disc valve. The simple butterfly valve 
has always been considered the ideal choice but 
for its inherent disadvantages. The main diffi- 
culty was to produce bearings for the butterfly 
pivot shaft tight enough to prevent exhaust-gas 
leaks, caused by the high pressure created on 
braking, and slack enough to prevent seizure of 
the valve due to temperature changes and carbon 
deposits. Such leaks could easily find their way 
into the driver’s cab, with serious consequences. 

The diagram below shows a new exhaust brake, 
known as the Parkwood-Oetiker, in which these 
difficulties have been overcome. The brake was 
designed in Switzerland and is being produced in 
this country by Parkwood (Brakes), Limited, 
Windmill-road, Sunbury-on-Thames, who hold 


the manufacturing rights for the Commonwealth. . 


It is suitable for Diesel-engined goods and 
passenger vehicles and is designed for manual 
operation through a system of mechanical 
linkages, or through an air-pressure or vacuum- 
control system. The operating equipment for 
the brake is being made by the Clayton 
Dewandre Company, Limited, Titanic Works, 
Lincoln. 

The driver’s control takes the form of a hand 
lever, usually fitted to the steering column, or 
a micro-switch fitted to the brake or accelera- 
tor pedal. In some cases a fuel cut-off is also 
fitted ; this stops the fuel supply to the engine 
immediately the brake comes into operation. 

The advantage of this type of brake is its 
ability to provide steady retardation of the 
driving wheels by slowing down the engine, 
thereby preventing skidding ; this saves wear 
and tear on the friction brakes and the tyres. 
The normal wheel brakes therefore remain cool 
and operate at their maximum efficiency in an 
emergency. When the exhaust brake is closed 
the engine functions as a compressor, and a 
pressure of 35 to 45 Ib. per square inch is exerted 
on the butterfly disc. At the commencement of 
braking it is estimated that power equivalent to 
80 to 90 per cent. of the full engine output is 
used in retarding motion. 


CONSTRUCTIONAL DETAILS 


The exhaust brake is normally fitted between 
the exhaust manifold and the silencer as shown 
in the illustration above. The butterfly is 
mounted on a spindle, the ends of which pivot 
in holes in the housing. These are blanked off 
by externally-fitted plates to prevent gas leaks. 
A linkage connects the butterfly to the operating 
spindle, which is on the non-pressurised or down- 
stream side. Therefore, only a simple bearing 
and seal are necessary for the spindle. An arm 
fitted to one end of this spindle is connected to 
the operating system. 

The exact shutting of the exhaust valve is 
important if maximum efficiency is to be 
obtained. On Continental vehicles the usual 
method of operation is by a hand lever coupled to 
the valve by a linkage, but the mechanical 
system, with its numerous pivot points, all 
subject to wear and corrosion, requires con- 
siderable effort to operate. In the modern 
underfloor engine vehicle, the distance between 
the cab and the valve make such a system 
impracticable. The method developed by 
Clayton Dewandre makes use of the power 
available on most commercial vehicles, in the 
vacuum or air-pressure brake system. 


METHODS OF CONTROL 


The vacuum hand-control system uses a hand- 
operated valve, which is mounted on the steering 
column. The reservoir vacuum is connected to 
the valve and the outlet from the valve is piped 


direct to the operating cylinder of the exhaust- 
brake valve. 

If an air-pressure system is used the position 
of the operating cylinder is changed over, since 
the air-pressure system has a push stroke whereas 
in the vacuum layout the piston pulls on the 
operating lever of the exhaust valve. 

The brake-pedal control for both the vacuum 
and air-pressure systems makes use of a micro- 
switch, operated by a pad mounted over the 
existing pedal. This switch controls a solenoid- 
operated vacuum or air-pressure control valve, 
connected to the brake reservoir and the operating 
cylinder of the exhaust-brake valve. Pressure 
on the pedal closes the electrical circuit, and the 
solenoid valve applies the exhaust brake. 

The accelerator-pedal control uses a similar 
arrangement to that on the brake pedal, but the 
micro-switch is arranged to operate when the 
pressure on the pedal is removed. 

It is generally considered desirable, when the 
exhaust-brake valve is operated, to cut off the fuel 
supply to the engine. For the vacuum systems 
a small diaphragm chamber is connected into 
the pipe-line between the control valve and the 
operating cylinder of the exhaust brake so that 
as the brake is operated the fuel supply is cut off 
simultaneously. With the air pressure system a 
small power cylinder is utilised in exactly the 
same way. 

When considering the merits of different con- 
trols it might be supposed that automatic 
operation, which is out of the driver’s control, 
is the better method, but the majority of the 
drivers having long experience with exhaust 
brakes are said to prefer the independent hand 
control. 

Exhaust braking is most beneficial in hilly 
districts where long down-grades call for con- 
tinuous braking. A gradient can be descended 
in the same gear as is used for going uphill, 
without applying the wheel brakes. The exhaust 
brake can also be used with advantage in busy 
streets for checking speeds and on wet or icy 
roads and rounding corners. 


VEHICLE RUNNING COSTS REDUCED 


It also gives a reduction in the running costs 
of a vehicle since its correct use reduces brake- 
lining wear by 25 per cent. to 50 per cent., and 
less frequent brake adjustment is necessary. The 
life of tyres is extended because the wheels do not 
lock when braking. 

One of these brake valves was tested on a vehicle 
belonging to Clayton Dewandre, and since last 
year 7,000 miles test running have been com- 
pleted. The vehicle has a Leyland chassis, with 
a 7:4-litre 64-b.h.p. engine having an all-up 


This diagram shows the 
arrangement of the 
butterfly valve which 
is fitted between the 


exhaust manifold and 
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weight of about 9 tons. With the butterfly vaive 
set to allow the engine to idle with the exhaust 
brake on, a pressure of 38 to 40 lb. per square 
inch was developed at normal engine speeds. A 
number of test runs have been made on Lindum- 
hill in Lincoln, which has a gradient of about 
1 in 9 and is about three-quarters of a mile in 
length. During descents made without the exhaust 
brake, in third gear, it was necessary to use the 
wheel brakes throughout to keep the speed 
down to 20 m.p.h. When the exhaust brake was 
used, the speed remained below 20 m.p.h. while 
in the same gear, without the use of wheel brakes. 
On a level road the vehicle took 16 seconds to 
slow down from 30 m.p.h. to 20 m.p.h., when 
the driver removed his foot from the accelerator 
pedal, and when retardation was assisted by 
the exhaust brake only 7 seconds were required. 
The total weight of the unit is 17 Ib. 
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NEW SITE FOR HULL 
WORKS 


Priestman Brothers, Ltd. 


Speaking at the company’s annual meeting on 
February 11, Mr. S. H. Priestman, chairman of 
Priestman Bros. Ltd., makers of earth-moving 
and mechanical-handling equipment, Holder- 
ness Engineering Works, Hull, gave particulars 
of the company’s plan to develop a 46-acre site 
at Marfleet, five miles east of Hull, at a cost of 
£500,000. He stated that works buildings having 
a floor area of 51,000 sq. ft. had already been 
built and it was proposed to more than double 
the covered area during the next two years. 
This would allow the company to move their 
entire offices and works from the present 
Williamson-street area of only five acres to the 
new site. 
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UNDERWATER TELEVISION 
PERISCOPIC CAMERA AND WATERTIGHT LAMP 


Two television cameras were initially used in 
the search for the Comet aircraft which crashed 
of the Isle of Elba on Sunday, January 10, in 
order to identify objects on the sea bed after they 
have been located by other means. The first set 
consists of a Pye camera with a lightweight casing 
and equipment designed by Admiralty scientists. 
The second set also uses a Pye camera, with 
casing and handling equipment by the same firm. 
Arrangements were subsequently made to 
fly out a third equipment, of which an illus- 
tration appears in Fig. 1. It consists of a 
Marconi-Siebe, Gorman camera, which is fitted 
with a periscopic lens so that it can “see” in 
any direction within a hemisphere. It is there- 
fore immaterial in which direction the camera is 
pointing when in position, as the periscopic lens 
can be rotated through 360 deg. and elevated 
through 90 deg., both these operations being 
remotely controlled from the salvage ship. Its 
use thus overcomes two disadvantages of the 
“ rigid-lens > camera which, if lowered to the 
bottom, may come to rest with its lens facing 
away from the wreck ; or if held off the bottom 
may yaw. In the first case there is no means of 
ascertaining how the camera should be oriented 
to bring the object into view, while in the latter, 
accurate viewing becomes almost impossible. 


FLOODLIGHTING REQUIREMENTS 

A necessary auxiliary to a submarine television 
camera is equipment which will provide sufficient 
artificial light to illuminate the object which is 
being sought. In the search for the Comet 
aircraft a 1,000-watt floodlight and fitting 
developed by the General Electric Company, 
Limited, in collaboration with the Admiralty 
Research Laboratories, has been used for this 
purpose, the essential features of which are a 
lamp which can be exposed to water when it is 
alight and a reflector which provides the neces- 





Fi. 1. Marconi-Siebe, Gorman under-water tele- 
vis on camera, showing the ‘‘ fish-bowl ’’ viewing 
dome of the periscopic lens. 





Fig. 2. Lighting fitting for underwater television, 
showing 1,000-watt lamp in the rubber moulding 
which protects the cap from water during use. 


sary mechanical protection. The appearance 
of this fitting without the reflector is shown 
in Fig. 2. 

At an early stage in the development of this 
fitting experiments were made to overcome the 
problems of strain by using “‘ thick-wall ”’ bulbs 
with a glass envelope 3 mm. to 4mm. thick. The 
temperature gradient from the inside of the bulb 
to the water was found, however, to be so steep 
as to cause cracking ; and ultimately a round 
bulb with a diameter of 100 mm. and a wall 
thickness of 1 mm. was adopted. Such a bulb 
will withstand a pressure of 650 lb. per square 
inch, which is equivalent to that encountered at 
a depth of about 1,500 ft., or deeper than that at 
which any diver can work. The elasticity of 
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the walls also compensates for the steep tempera- 
ture gradient, while resistance to high pressures 
is assisted by its spherical shape. 

In designing the filament it was decided that 
a high efficiency was more important than a long 
life ; and a mean objective life of only 50 hours 
with an efficiency of 24-5 lumens per watt was 
therefore accepted. 


CAP AND REFLECTOR DESIGN 


The lamp cap is protected from water by a 
tubular rubber moulding, which is 8 in. long and 
the diameter of which tapers from 2} in. to 
13 in. The neck of the lamp fits tightly into the 
wide end of this moulding, where it is auto- 
matically located in a holder with two brush-type 
side contacts. Current is supplied to the fitting 
through twin tough rubber-sheathed cable, 
which passes through the narrow end of the 
moulding where it is sealed by a clip. A screw 
clamp on the neck of the reflector serves a 
similar purpose at the wider end of the moulding. 
The reflector, which is provided to protect the 
lamp from mechanical damage, is of anodised 
aluminium and the whole equipment only weighs 
about 3 Ib. 

When used for underwater television, the 
fitting is attached to the camera by an arm so 
that the area illuminated corresponds to the 
viewing angle of the lens. As, however, the 
rubber shroud is long enough to be used as a 
handle it could also be employed by divers. 
The lamp is not switched on until it is under 
water. 


HIGH-GRADE INSULATING CERAMIC 


SPARKING-PLUG INSULATOR RESISTANT TO THERMAL 
SHOCK AND TETRA-ETHYL-LEAD CORROSION 


A ceramic electrical insulating material, with 
high mechanical strength, good heat-conducting 
properties, and a high resistance to thermal 
shock and to corrosion by tetra-ethyl lead, is 
now in production by K.L.G. Sparking Plugs, 
Limited, Putney Vale, London, S.W.15. 

Known as Hylumina, the ceramic has been 
developed in the first place for use in aircraft 
piston-engine sparking plugs which have to 
withstand the effects of tetra-ethyl lead, fluctu- 
ating temperatures, and mechanical vibration. 
Hylumina is equally suitable for other insulating 
applications in a high-temperature environment 
where mechanical strength is required; for 
example, they are now being employed in jet- 
engine reheat plugs, which have to withstand 
700 deg. C., and in thermocouples for measuring 
jet-pipe temperatures. A completely different 
application, resulting from its hardness and 
resistance to abrasion, is the use of Hylumina 
cutting-tool tips for machining plastics. 

Hylumina consists of about 95 per cent. fine- 
grained aluminium oxide, a bonding material, 
and a little less than 3 per cent. of silica, the 
latter acting as a flux for the other two ingre- 
dients ; too high a proportion of silica can have 
an adverse effect on the resistance to corrosion 
of the material. The ceramic has been rigorously 
proved as a sparking-plug material in extensive 
bench and flight trials by the Bristol Aeroplane 
Company, Limited, and Rolls-Royce, Limited. 
The sparking plug ultimately developed for 
Rolls-Royce and Bristol aircraft engines has a 
silver core fused to the platinum centre-firing 
point, platinum-alloy twin-earth electrodes, a 
resistor of from 1,000 to 3,000 ohms, and a com- 
pletely gas-tight joint between the Hylumina 
insulators and the metal parts. Those fitted to 
Bristol engines have a bell-mouthed end to assist 


scavenging and to reduce the possibility of oiling 
when running at low power. 


MANUFACTURING TECHNIQUE 


In production the finely-screened materials 
are compounded in mixers and slightly damped 
to give them a little cohesion. The mechanically- 
mixed material is put into moulds and compressed 
roughly into shape. This cast is then formed 
into shape with a tipped tool and stacked in 
boxes for conveying to the furnace room. At 
this stage the insulators have to be handled 
carefully for they are still very soft. 

In the furnace room the insulators are packed 
carefully in ‘‘ saggars,”” oblong boxes of fireproof 
clay. The saggars, mounted on trollies, are 
coupled to a slowly-moving conveyor through 
the furnace. It takes 264 hours to travel through 
the furnace tunnel. During that time their 
temperature is slowly raised. They are fired for 
several hours in the fierce heat of the gas furnace 
at about 1,600 deg. C. and then allowed to cool 
slowly. 

At the end of the firing the insulators have 
turned a pale blue colour. They are checked 
optically for flaws and a sample batch from each 
firing is subjected to a thermal shock test and 
compressive tests to destruction. Coated with 
Fuchsine dye, they are mounted on a special rig 
and their noses dipped for several seconds in 
molten tin. The temperature of the tin is raised 
in 25-deg. C. steps from 600 deg. C. to 950 deg. C. 
If the insulator cracks the Fuchsine runs into 
the split, which then becomes readily apparent. 

Next, the widest point of the insulator is 
placed between the anvils of a compression 
testing machine and loaded until the ceramic 
breaks. The material always breaks along the 
major axis of the insulator. 
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5-H.P. HORIZONTAL 
DIESEL ENGINE 


Irrigation and other arduous 
duties in dusty areas 


The ‘ Uniporn” range of horizontal Diesel 
engines, of which the H-5 shown below is one, 
were all designed for operation in overseas 
agricultural areas where maintenance is usually 
carried out by unskilled hands and dusty con- 
ditions are likely. The H-5 is the latest engine 
to be added to this range made by Porn & Dun- 
woody, Limited, Union Works, Bear-gardens, 
London, S.E.1. Reliability has been the 
primary consideration in the design. Neverthe- 
less, a favourable mechanical efficiency has been 
obtained and the specific fuel consumption is 
0-45 lb. per brake horse-power per hour at full 
load. The engine runs at 1,200 r.p.m., which is 
faster than the other engines of the range, but 
the mean piston speed is much lower, being 
866 ft. per minute against 1,050 ft. per minute 
of the other engines, due to a shorter stroke. 
The life of the piston and liner should therefore 
be increased. 


PERFORMANCE 


The bore and stroke are 3-74 in. and 4-33 in. 
respectively, and the brake mean effective pressure 
is 69-5 lb. per sq. in. The governor range is 
1,000 to 1,250 r.p.m. and adjustment can be made 
while the engine is running. At 1,200 r.p.m., 
5 b.h.p. is developed. 

The fuel pump and injection equipment have 
been designed specifically for the H-5 engine, to 
suit the operating conditions mentioned above. 
The pump employs neither helices nor ports in 
the plunger or bush, as these tend to trap any 
grit or dirt present in the fuel and scoring of 
the lapped surfaces occurs. The design selected 
has been used in many large marine engines, 
but it has seldom been applied to small engines. 
The makers state that, while the pump is not 
necessarily superior to the type using a ported 
plunger or bush, it is considered more suitable 
for work in dusty areas. 

The perspective drawing below shows the 
design. The main plunger is driven by a cam, 
which gives a quick lift and slow drop, through 
the tappet assembly fitted with a roller at one end 
and a hardened pad at the other. The fuel from 
the main tank enters the pump at the bottom and 
rises up through a filter of wire mesh into the 
suction-valve box. It is then drawn through a 
simple ball type of suction valve and is discharged 
by the action of the plunger through a second ball 
valve, and thence to the injection nozzle. 

As the pump is of the constant-stroke type the 
output is varied by a trip plunger, which strikes 







This 5-h.p. Diesel engine has been designed 
directly into the chamber and the bowl of 
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piston is in line with the jet. 
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The fuel-injection pump is regulated by a centrifugal governor, which opens the trip plunger to 
cause spill-back. The drive is taken from the camshaft. 


a trip-valve ball at a variable point in the main- 
plunger stroke, allowing fuel to by-pass through a 
port back into the suction box. The trip plunger 
is operated through a rocker, which is pinned 
at one end to the main plunger tappet and is 
seated at the other end on a fulcrum consisting 
of an adjustable pad. This pad rests on the 
surface of a wedge, shaped like a segment of a cart 
wheel, having an arm or spoke which connects 
it to the governor rod. The governor rod is 
rotated by a sliding control rod passing through 
the centre of the camshaft and coupled at its 
other end to a centrifugal governor, which is 
mounted on the camshaft gearwheel. As the 
engine speed is increased, fingers on the governor 
push the control rod through the camshaft, so 
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that it presses on a finger mounted at the end of 
the governor rod; this produces rotation of the 
rod and wedge. An adjustable compression 
spring resting on a second finger at the opposite 
end of the governor rod provides the return 
movement and is also used for external regula- 
tion. 

Commencement of injection is always the same 
and occurs just after the main plunger has begun 
its upward stroke. Power output is varied by 
varying the length of the injection period. The 
Bryce-Berger nozzle holder used incorporates an 
edge filter and the nozzle is of the non-clogging 
pintle type injecting directly into an open com- 
bustionchamber. Starting at temperatures below 
32 deg. F. is said to be easy and running on fuels 
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dusty conditions and for service where maintenance may be unsatisfactory. The pintle nozzle sprays 
Oii mist used for lubricating the valve gear passes through a (lap 


valve into the air inlet chamber ; it is then burnt in the cylinder. 
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of inferior quality causes no trouble but results, 
in some cases, in a slightly reduced power 
output. 

ENGINE DESIGN 

The drawing above shows the general arrange- 
ment of the engine. The main frame is a simple 
casting of close-grained iron. It has a number 
of webs which divide the water-cooling hopper 
from the lubricating-oil sump and other working 
sections. 

The cylinder is a separate casting which can be 
removed for servicing. The piston has a com- 
bustion bowl in its head, slightly offset. It is 
made from an aluminium alloy and is coupled 
to the connecting rod by a hardened nickel- 
steel gudgeon pin, secured by Circlips. The 
connecting rod is a drop stamping and is fitted 
with a lead-bronze small-end bearing. The big- 
end bearing, like the main bearings, is of the steel- 
backed type with white-metal lining. Both big- 
end and main bearings are pressure lubricated 
and the small end is lubricated by splash from 
the crank, which also throws oil on to the 
cylinder walls. 

The crankshaft is machined from a drop 
stamping. The lubricating pump is driven by 
an eccentric which is integral with the crankshaft. 
It draws oil through a filter from a sump provided 
with a large area of cooling surface. The oil 
passes up through the centre of the plunger, 
via a hole in the eccentric, to oil-ways drilled in 
the crankshaft. The delivery pressure is between 
15 lb. and 30 lb. per square inch when the 
engine is hot, and the pump has been designed 
to provide about three times the flow required. 


VALVE GEAR LUBRICATED 
BY OIL MIST 


The valve gear is built into the cylinder-head 
casting. The inlet and exhaust valves are both 
operated by push rods from a camshaft mounted 
below the crankshaft and driven directly from it 
by gears. The valves are held in removable 
guides. The cylinder head is retained by four 
studs and the push rods pass through tunnels 
cast in the main frame beneath the cylinder liner. 
One tunnel opens into the crankcase so that, 
when the piston moves downwards, a mist of 
air and oil is forced along the tunnel to the 
valves and rocker gear for lubricating purposes. 
Excess oil mist and air are discharged through a 
non-return flap valve to the inlet port in the valve 
cover. The valve cover carries the air filter and 
the decompression gear. 

The ball-ended lever shown in the photo- 
graphic illustration is connected by a finger to 
the fuel pump and serves as a start-stop control. 
It can also be used for priming the engine, by 
pumping the handle back and forth. The fuel 
tank is situated above the crank and its capacity 
is 2:75 gallons. The lubricating sump carries 
five pints of oil and the cooling-water hopper has 
a capacity of six gallons. Radiator cooling can 
be used. The dry weight of the engine, complete 
with flywheel, is 555 Ib. 


PUMPING AND GENERATING 
SETS 


A pumping set and generating set using this. 


engine have also been produced ; they use a 
common fabricated baseplate and triple V-belt 
dri es. The generator runs at 1,500 r.p.m. and 
Is a 3-kW machine, self-regulating and self- 
exc'ting. The normal output is 230 volts, 
50 cycles, single-phase, but sets with other 
Outouts and voltages are also being made. 

The pumping set incorporates a centrifugal 
Purp with a 3-in. inlet and outlet. It is intended 
for continuous running on irrigation’ duties. 
Th> output is 250 gallons per minute against a 
he: i of 20 ft. or 180 gallons per minute against 
a h-ad of 50 ft. 


Labour Notes 


THE PROBLEM OF 
HIGH WAGES 


Much thought has been given to the difficult 
question of securing the highest possible wage 
rates for the maximum number of employees. 
It is now becoming widely recognised that further 
wage increases cannot be granted by industry 
generally, unless prices are raised and added 
obstacles thereby placed in the way of the coun- 
try’s export trade. Although there are success- 
ful firms in almost every branch of industry 
which could afford to make concessions in the 
pay of their employees, there are many others to 
which higher wages would prove a crippling 
burden. 

This inequality of trading results, experienced 
by different firms in the same branch of industry, 
may be due to one or more of many causes, 
some, perhaps, not wholly within their own 
control. In this situation, however, lies one of 
the most formidable of the disadvantages con- 
fronting the negotiation of national wage agree- 
ments for large groups of employees. 

The Government, unions and employers have 
long been aware of this complication to the 
granting of uniform wage increases, applicable 
to the very efficient and less successful firms 
alike, but no satisfactory solution has so far been 
found. 


SUGGESTED NEW METHODS OF 
WAGE NEGOTIATION 


Proposals for a new line of approach to the 
question of settling wages in industrial occupa- 
tions were put forward by Mr. Clement Davies, 
M.P., in an address to the Liberal Society at 
Leicester University College on February 12. 
He suggested that future negotiations with trade 
unions on wage rates should take place at 
company level. 

A good deal of publicity had been accorded 
to the recent strikes in the electricity-supply 
industry, from which many people might be led 
to think that existing relations between manage- 
ments and workpeople throughout the country 
were bad, but, in reality, they were nothing of 
the kind. Mutual understanding and co-opera- 
tion between the two sides of industry had rarely 
been better. There was, however, a great need 
in all trades, for the opportunity to grant 
increased cash rewards for better service. 

Higher wages could not be granted unless there 
were advances in production and Mr. Davies 
said he doubted whether the existing system of 
fixing wage rates really gave employees the 
opportunity to earn higher wages and greater re- 
wards in return for improved productivity results. 

The modern tendency was to arrange wage 
rates on an industry-wide basis. Under that 
system, wage increases tended to bear less and 
less relationship to the economic success of par- 
ticular enterprises. It would seem that the 
time had arrived for this method to be recon- 
sidered and for the trade unions to negotiate, 
on behalf of their members, with the employing 
companies and firms direct as to the wages which 
should be paid. Such a method would lead to 
better management, would encourage improved 
productivity, and should result in higher wages. 

A national board would have to be established 
to deal with cases of wage adjustment, in order 
to ensure a sound basis for wages in each indus- 
try. By that means, the maintenance of reason- 
able living standards would be guaranteed. 


ELECTRICIANS’ STRIKE 
The dispute in the electricity-supply industry 
appears to be no nearer to a solution, in spite 
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of the inconveniences caused by the employees’ 
strike tactics and of the financial losses suffered 
by the union and the men themselves. 

In all, between nine and ten thousand members 
of the Electrical Trades Union, the union con- 
cerned, were due to take in various strikes during 
the present week, in support of the demand for 
higher wages. Some 350 operatives in Northern 
Ireland began a week’s strike on Monday, and 
employees of electrical-contracting firms in the 
London district took part in a one-day token 
strike on Tuesday. 

According to a statement issued by Mr. W. C. 
Stevens, the union’s general secretary, on Febru- 
ary 12, some 300 workpeople in the employ of 
two firms in the Midlands were due to com- 
mence a week’s strike on February 17. It was 
also affirmed that the 1,800 union members 
engaged on indefinite strike action would be 
increased during the week to 2,450. Mr. 
Stevens expressed the union’s satisfaction with 
the efforts made by members in the Manchester 
district, where the week’s strike, which ended on 
February 13, had been “‘ entirely successful.” 


RETAIL-PRICES INDEX 

There was no alteration in the level of the 
interim index of retail prices during the four- 
weekly period ended January 12 last; the “ all- 
items” figure at that date being 140. Except 
for April, June and July last year, when it rose 
to 141, the “ all-items ” figure has remained at 
140 since last March. 

The index measures the average changes, 
month by month, in the prices of goods and 
services which enter into working-class expendi- 
ture in the United Kingdom. It is based on 
price levels at June 17, 1947, when the index was 
commenced, which are taken as 100. 


OVERTIME DISPUTE AT LONDON 
DOCKS 


There has been some extension, during the 
last few days, in the labour dispute at the London 
Docks. The trouble began on January 25, 
when the National Amalgamated Stevedores and 
Dockers brought into force a ban on the working 
of overtime by members of their union. 

On Monday last, further restrictions on over- 
time at the Port were imposed, this time by the 
Watermen, Lightermen, Tugmen and Barge- 
men’s Union. This action was taken in accord- 
ance with the decision of a mass meeting of the 
union’s lightermen members on February 12 to 
give full support to the N.A.S.D. Members of 
the two unions take the view that the working of 
overtime should be entirely voluntary, whereas 
the employers, relying upon the provisions of 
the dock labour agreement, contend that reason- 
able overtime should be performed when re- 
quired, as a condition of employment. 

Labour problems at the London Docks have 
been further complicated by the attitude of the 
tally clerks, some of whom, belonging to the 
N.A.S.D., have been co-operating in the union’s 
ban on overtime. Difficulties arose on Febru- 
ary 7 when certain employers called upon their 
ordinary office staffs to assist in the checking 
of cargo being unloaded from the Port Chalmers, 
on the ground that the tally clerks concerned had 
declined to do the work owing to the ban. 

The ship was declared “‘ black ’’ and, when the 
employers refused work on other vessels, the 
tally clerks went on strike. At a meeting on 
February 12, the men agreed to a resumption of 
work on condition that they could choose the 
ships on which they would perform their duties. 
This led to further difficulties involving the Port 
Chalmers and the tally clerks resumed their strike 
action. Only men working at the Royal group 
of docks were involved, however, and they were 
reported to be working normally on Monday. 
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NOTICES OF MEETINGS 


Association of Supervising Electrical Engineers 
COVENTRY 

“* Contemporary Trends in Television,” by G. Townsend. 
une College, Coventry. Tues., Feb. 23, ; 15 p.m. 


ba oem a Aartastees of Fluorescent and Tungsten Lighting,” 
» D. utch. George Hotel, Luton. Thurs., Feb. 25, 
p.m. 
British Institution of Radio Engineers 
WOLVERHAMPTON 
Open Meeting. West Midiands Section. Wolverhampton 
and Staffordshire Technical College, Wulfruna-street, Wolver- 
hampton. Tues., Feb. 23, 7.15 p.m. 


Chadwick Public Lecture 
LONDON 
“ Modular Co-ordi 


Hartland Thomas. 
Palace-road, S.W.1. 





ion in the Build Industry,” by Mark 
Royal Sanitary Institute, 90 Buckingham 
Tues., Feb. 23, 6 p.m 


Chemical Society 
DUN 


DEE 
* Steel,” by Sir Charles Goodeve. 
pee University College, Dundee. 


5.15 p. 

NEWCASTLE- UPON-TYNE 
“* Adhesion and Surface Properties of Solids,” by Dr. F. P. 
Bowden. Newcastle and Durham Branch. King’s College, 
Newcastle-upon-Tyne. Fri., Feb. 26, 5.30 p.m. 


Incorporated Plant Engineers 


St. Andrews and Dundee 
Thurs., Feb. 25, 


BIRMINGHAM 
“Tacoma Bridge Failure,” by B. G. Ough; and “ Fatigue 
Failures,” by J. Lang. imperial Hotel, Birmingham. Fri., 
Feb. 7.30 p.m. 

LEEDS 


“* Engineering Problems at the Esholt Sewage and By-Products 
Works of the Bradford Corporation,” by W. H. Hillier. West 
and East Yorkshire Branch. The University, Leeds. Mon., 
Feb. 22, 7.30 p.m. 

SHEFFIELD 
“ Training of Personnel,” by C. King. Grand Hotel, Sheffield. 
Thurs., Feb. 25, 7.30 p.m. 


Institute of British Foundrymen 
LONDON 


** Propeller Manufacture,” by J. M. Langham. Waldorf Hotel, 
Wed., Feb. 24, 7.30 p.m. 


“* Gases in Cast Iron, with Special Reference to Nitrogen,”’ by 

L. W. L. Smith. James Watt Memorial Institute, Birmingham. 

Wed., Feb. 24, 7.15 p.m. 
FALKIRK 

Discussion on “ Castings.” 

Falkirk. Fri., Feb. 26., 7.30 


Institute of Fuel 
LONDON 


* Carbonisation of Blends of Coals to Produce Metallurgical 
Coke,” by H. Bardgett. Institution of Mechanical Eee 
1 Birdcage-volk, St. James’s Park, S.W.1. Tues., Feb. 


+ §, 

BIRMINGHAM 
“Development Programme of the National Coal Board for 
the West Midlands,” by R. W. Scurfield. Midland Section. 
a Watt Memorial Institute, Birmingham. Thurs., Feb. 25, 

p.m, 

EDINBURGH 
“Future of the Coal-Mining Industry in Scotland,” by 
H. R. King. Scottish Section. North British Hotel, Edin- 
burgh. Thurs., Feb. 25, 7 p.m. 


Institute of Marine Engineers 
BOLTON 


“*Launching of Ships,” by R. S. Ho Junior Lecture. 
Technical College, Bolton. Fri., Feb. 26, 3 p.m. 


Institute of Petroleum 
LONDON 


* Oil Production in the Nottinghamshire Oilfields,” by R. K. 
Dickie and C. M. Adcock. Mon., Feb. 22, 5.30 p.m. 
Institute of Road Transport Engineers 
DURHAM 
_ bya oe Gegienticn of Rubber Bonding to Commercial Vehicles,” 
irst. North-East England Group. Royal County 
Hotei, Durham City. Tues., Feb. 23, 7 p.m. 


Institute of Welding 
LONDON 
“ The Influence of Arc Weldin 


Temperance Café, Lint Riggs, 
p.m. 


on Modern Engineering 


Design,” by K. K. Doherty. South London Branch. Wands- 
yore Technical College, East Hill, S.W.18. Thurs., Feb. 25, 
p.m. 
Institution of Civil Engineers 
LONDON 


“ Railway Civil-Engineering Practice in the United States,” 

by N. J. Nicholls and I. M. Campbell. Railway Engineering 
Division. Tues., Feb. 23, 5.30 p.m. 

LIVERPOOL , 
“Piles, Pile Stractures and Foundations,” by S. A. Paris. 
North-Western Association. Joint Meeting with the Liverpool 
Engineering Society. 9 The Temple, 24 Dale-street, Liverpool. 
Wed., Feb. 24, 6 p.m. 

SCUNTHORPE 
“ Reconstruction of a Soaking Pit Building,” by H. C. Husband 


and K. H. Best. Yorkshire Association. Blue Bell Hotel, 
Scunthorpe. Fri., Feb. 26, 6.30 p.m. 
x * * 


PLASTICS EXHIBITION 
CANCELLED 


The Plastics Division of Imperial Chemical 
Industries, Ltd., Welwyn Garden City, Hertford- 
shire, announces that the “I.C.I. Plastics in 
Advertising,” exhibition, which was due to open 
at the Tea Centre, Lower Regent-street, London, 
S.W.1, on Monday last, February 15, had 
to be cancelled owing to the strike of electricity- 
supply operatives in the employ of the exhibition 
contractors. The organisers hope to be able 
to hold the exhibition in a few months’ time. 


Institution of Electrical Engineers 
LONDON 
“*Some Applications of the Electrolytic Tank to Engineering 
Design Problems,” by H. Diggle and E. R. Hartill. Joint 
Meeting of Measurements and Supply Sections. Tues., 


Feb. 23, 5. - P. m. 

“A bi Standards of Quality in Sound 
in Sesnuntaben and Reception,” opened by J. K. Webb. 
Radio Section. Mon., Feb. 22, 5.30 p.m 
“The Transport, Preparation and Utilisation of Colliery 
Tailin i Emile Huchet Power Station,” by Professor 
Gibrat and F. Chenin. Supply Section. Wed., Feb. 24, 


.30 p.m. 

FARNBOROUGH 
“Technical Arrangements for the Sound and Television 
Broadcasts of the Coronation Ceremonies on June 2, 1953,” 
by W. S. Procter, M. J. L. Pulling and F. Williams. Southern 
Centre. Royal Aeronautical Establishment Technical College, 

- 1 Wed., Feb. 24, 7.30 p.m. 


“Ignition Interference with Television Reception,” by A. H. 
Ball and W. Nethercot. North Midland Centre. Yorkshire 
Electricity Board’s Offices, Ferensway, Hull. Thurs., Feb, 25, 


7.15 p.m. 

NEWCASTLE-UPON-TYNE 
“The Co-ordination of Insulation of High-Voltage Electrical 
Installations,” by J. S. Cliff. North-Eastern Centre. Neville 
rey Westgate-road, Newcastle-upon-Tyne. Mon., Feb. 22, 
.15 p.m. 

SPALDING 
“Overhead Lines,” Discussion. East os . <ya. 
Swan Street Hall, Spalding. Thurs., Feb. 25, 7.30 p. 


Institution of Engineers-in-Charge_ 
LONDON 
Lighting Service 





“Light and Colour,” by A. D. Charters. 
Bureau, 2 Savoy-hill, W.C.2. Wed., Feb. 24, 6.30 p.m 


Institution of Engineers and Shipbuilders in Scotland 
GLASGOW 

“* Steel Wire Ropes: Their Construction and Application,” 

by F. J. Hewitt. Tues., Feb. 23, 6.45 p.m. 

Institution of Engineering Inspection 

GLASGOW 

“The Magic of Television,” Discussion. West of Scotland 

Branch. St. Enoch Hotel, Glasgow. Wed., Feb. 24, 7.30 p.m. 
MANCHESTER 

“Testing of Metals with Mechanical Vibration,” by Dr. K. 

Entwistle. Engineers’ Club, Manchester. Thurs., Feb. 25, 

p.m. 


Institution of Mechanical Engineers 
LONDON 
- a Reactors and Power Production,” by Sir Christopher 
nton. a Clayton Lecture. Fri., Feb. 26, 5.30 p.m. 
BIRMINGHA 
= Colmuation i in Compression-Ignition Engines,” by Professor 
S. J. Davies. Birmingham A.D. ntre. James Watt 
=. Da Institute, Birmingham. Tues., Feb. 23, 6.45 p.m. 
“The Application of Power Assistance to the Steering of 
Wheeled Vehicles,” by F. H. Heacock and H. Jeffery. Western 
A.D. Centre. Grand Hotel, Bristol. Thurs., Feb. 25, 
6.45 p.m. 
FARNBOROUGH 
“Relaxation Methods: A Retrospect,” by Sir Richard 
Southwell. Thomas Hawksley Lecture. Southern Branch. 
ane —- Establishment Technical College, Farnborough. 


Wed., 4 Le 30 p.m. 
HUDDERSFIEL 
“ Aspects of Cees Gear Drives,” by F. J. Everest. 
gg Branch. George Hotel, Huddersfield. Thurs., 
e 
MIDDLESBROUGH 
** Operation of a Marine Gas Turbine under Sea Conditions,” 
by John Lamb and R. M. Duggan. North-Eastern Branch. 
au Son Institute, Middlesbrough. Fri., Feb. 26, 6.30 p.m. 


es in Industry,” 
idland Branches. 
Tues., Feb. 23, 


“* Some Practical me of Strain Gau 
by J.R.Bryant. Joint Meeting of Eastern and 
College of Art and Technology, Rugby. 
6.30 p.m. 

SWANSEA 
“The Cooling of Rolling-Mill Drives,” by P. M. Moreton. 
South Wales Branch. Mackworth Hotel, Swansea. Tues., 
Feb. 23, 6 p.m. 


Institution of Production Engineers 
BRISTOL 


* Production in the Boot and Shoe Industry,”’ by J. H. Britton. 
Western Section. Grand Hotel, Bristol. Wed., Feb. 24, 
7.15 p.m. 

CARDIFF 
“ Practical Gear Production,” by L. Westley Smith. South 
Wales Section. South Wales Institute of Engineers, Park-place, 
Cardiff. Thurs., Feb. 25, 6.45 p.m. 

COVENTRY 
Film Evening. Geisha Café, 
Wed., Feb. 24, 7 p.m. 


Hertford-street, Coventry. 
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LUTON 
* Optical eu iek 
Tues., Feb. 23 7.15 p.m. 
MANCHESTE 
“* Machine Tools,” 


b: 
. Mon., Heb. 3 7 
SHREWSBURY 
= = Methods of Production of Agricultural Cast: 38,” 
by G. W. Nicholls. Walker Log College, Oaken: tes, 
Shrops! Wed., Feb. 24, 7.30 p 
SWANSEA 


** Machine Tools for Precision Work in the Clock and \ atch 
Industry,” by H. Matthews. West Wales Section. |. ack. 
worth Hotel, Swansea. Fri., Feb. 26, 7 p.m. 


Institution of the Rubber Industry 
MANCHESTER 
** Variability of Natural Rubber in the Presence of C:rbon 
Black,” by H.C. Baker. Engineers’ Club, Manchester. Mon., 
Feb. 22, 6.15 p.m. 


Institution of Structural Engineers 
LONDON 
" ee Steel Lattice Girders,”” by R. A. Sefton Jenkins, 
Feb. 25, 6 p.m. 
BIRMINGHAM 
**A Method of Structural Analysis by Large-Scale Models,” 
by C. B. Brewington and J. W. Fortey. Midland Counties 
Branch. James Watt Memorial Institute, Birmingham, 
Fri., Feb. 26, 6 p.m. 
Junior Institution of Engineers 
LONDON 


by J. H. Hobbs. Town Hall, L»::on, 


rise, re of Techne gy, 


“Introduction to the Shell Moulding Process,” by A. §, 
Ladley. Townsend House, Greycoat-place, S.W.1. Fri, 
Feb. 26, 7 p.m. 

MANCHESTER 
“* Water Supply and Conservation,” by N. Brookes. North- 
Western Section. Engineers’ Club, Manchester. Mon., 


Feb. 22, 7.30 p.m. 
North East Coast Institution of Engineers 
Shipbuilders 


NEWCASTLE-UPON-TYNE 
“* Correlation of Model and Ship a 4 a Shallow-Draught 
Rhine Vessel,’ by Professor Dr. Ir. P. A. van Lammeren 
and Dr. Ir. J. D. van Manen. Minieg Institute, Newcastle- 
upon-Tyne. Fri., Feb. 26, 6.15 p.m. 


Royal Society 
LONDON 


“* Formation of Cracks as a Result of Plastic Flow,” by A. N, 
Stroh; and “ Spiral Growths on Large Crystal Surfaces, ” by 
Helen Rae and A. E. Robinson. Thurs., Feb. 25, 4.30 p.m. 


Royal Society of Arts 
LONDON 


“*The Society’s Early Days : Some Light from Its Letters,” 
by K. W. Luckhurst. Wed., Feb. 24, 2.30 p.m. 


Royal Statistical Society 
LONDON 


**Demand for Motor Cars in the United States,” by M. J. 
Farrell. London School of Hygiene -, Tropical Medicine, 
Keppel- sees, W.C.1. Wed., Feb. 24, 5.15 p.m. 
LEICESTER 
** Productivity Studies in the Cotton Industry,” by L. H. C. 
Tippett. Leicester Industrial Applications Group. Leicester 
College of _, and Technology, The Newarke, Leicester. 
Thurs., a 25, 7 p.m. 
NEWPOR 


“* Small Particle Statistics,” by Dr. G. Herdan. South Wales 


Industrial Applications Group. Electricity Showrooms, 
Newport. Wed., Feb. 24, p.m. 
SHEFFIELD 


“* The Use of Edge-Punched Cards in Statistical Computation,” 
by D. H. Ward. Sheffield Industrial Applications Group. 
Grand Hotel, Sheffield. Thurs., Feb. 25, 6.30 p.m. 


Sheffield Metallurgical Association 
SHEFFIELD 
= “ito Years of Co-sesretive Research on Corrosion,” 
Dr. J. C. Hudson. B.LS.R.A. Laboratories, Hoyle-street, 
8 effield, 3. Tues., Feb. 23, 7 p.m. 


Société des Ingénieurs Civils de France 
(British Section) 


LONDON 
““The Transport, Preparation and Utilisation of Colliery 
Tailings at the Emile Huchet Power Station,” by Professor 
R. Gibrat and F. Chenin. Institution of Electrical Engineers, 
Savoy- pune, Victoria-embankment, W.C.2. Wed., Feb. 24, 


5.30 p.m. 
Society of Engineers 
LONDON 
** Gaseous = Lighting,” by F. W. Davies. Thurs., 
Feb. 25, 6 
Television Society 
LONDON 


Fleming Memorial 
Thurs., 


“Colour Television,” by G. G. Gouriet. 
Lecture. Royal Institution, Albemarle-street, W.1. 
Feb, 25. 7 p.m. (Admission by ticket only.) 


The address of the headquarters of each Institution is given in the following list. Meetings held in the 


uarters town are held at this address unless otherwise stated. 


Particulars for this column should 


reach the Editor not later than Monday morning in the week preceding the date of the meeting. 


Association ot Supervising Electrical Engineers, 54 Station-road, 


New Barnet, Hertfordshire. 
British Institution of Radio Engineers, 9 Bedford-square, 
London, 


Se Trustees, 204 Abbey House, Victoria-street, London, 


Chemical Society, Burlington House, Piccadilly, London, W.1. 
Incorporated Plant Engineers, 48 Drury-lane, Solihull, Bir- 


mingham. 

Institute of British Foundrymen, St. John Street Chambers, 
‘Deansgate, Manchester, 3. 

— of Fuel, 18 Devonshire-street, Portland-place, London, 


Institute of Marine Engineers, 85 The Minories, London, E.C.3. 
— of Petroleum, Manson House, 26 Portland-place, 
ndon, W.1. 
Institute of ous Transport Engineers, 69 Victoria-street, 
London, S.W.1 
a i xd of Welding, 2 Buckingham Palace-gardens, London, 


— of Civil Engineers, Great George-street, London, 


Institution of Electrical Engineers, Savoy-place, Victoria~-embank- 

Instituth 5 of Bagi hay Charge, St. Bride Institute, Bride-lane 

nstitution o in rge, St. Bri tute, Bri ‘ 
London, E.C.4. 


Institution of a and nee in Scotland, 39 Elm- 
bank-crescent, Glasgow, C.2. 
a of Engineering Inspection, 28 Victoria-street, London, 


Institution of Mechanical Engineers, 1 Birdcage-walk, St. James's 
rk, London, hs 
Institution of Production Engineers, 36 Portman-square, London, 


dl. 
coatemice of the Rubber Industry, 12 Whitehall, London, 


a of ppeienet Engineers, 11 Upper Belgrave-street, 
ndon. 
— Institution of Engineers, 39 Victoria-street, London, 


North East Coast Institution of Engineers and Shipbuilders, 
Bolbec Hall, Newcastle-upon-Tyne, 

Royal Society, Burlington House, Piccadilly, London, W.1. 

oS Society of Arts, John Adam-street, Adelphi, ‘London, 


Royal Society, 21 Bentinck-street, London, W.1-. 

Sheffield Metallurgical Association, 15 Crescent-road, Shefficld, 7- 

Société des Ingénieurs Civils de France (British Section), 82 
Victoria-street, London, S.W.1. 

Society of Engineers, 17 Victoria-street, London, S.W.1. 

Television Society, 164 Shaftesbury-avenue, London, W.C.2. 





